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INTRODUCTION 
The anterior pituitary gland consists of several 
different cell types classified on the basis of their size, 
shape and histological staining characteristics. With 
perhaps one exception, there is a separate cell type for 
synthesis and secretion of each of the six known anterior 
pituitary hormones. The exception is the cell type for the 
gonadotropic hormones, namely luteinizing hormone (LH) and 
follicle stimulating hormone (FSH). It is known that LH and 
FSH are synthesized and secreted by the same cell, referred 
to as gonadotrophs. LH is a glycoprotein with a molecular 
weight of about 22,000 to 25,000 (the carbohydrate content 
accounts for 10 to 20% of the total weight) consisting of 
two peptide chains, the alpha and beta subunits. The alpha 
chain of LH and FSH appears to be identical in its amino 
acid sequence (Shome and Parlow, 1974; Archer, 1976). It 
comprises a single chain of 89 amino acid residue cross-
linked by five disulfide bridges. Two carbohydrate moieties 
are bound to aspargine residues at positions 49 and 75. The 
beta subunit, which provides the hormonal specificity, is 
larger than the alpha subunit and consists of 115 amino acid 
residues. 
The existence of LH-releasing hormone, a decapeptide of 
hypothalamic origin, isolated from porcine hypothalami 
(Matsuo et al., 1971) release not only LH but also FSH and 
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gives the hypothalamus a unique control of the estrous 
cycle. The hypothalamus, which is located at the base of 
the brain is connected to the pituitary gland by an 
anatomical stalk. The parvicellular neurons of the 
hypothalamus synthesize neurohormones that stimulate or 
inhibit the release of hormones from the anterior pituitary 
gland. These releasing-inhibiting factors are discharged 
from nerve terminals in the median eminence, where they are 
diffused into the capillaries of the hypothalamo-hypophysial 
portal vessels. 
An animal model suitable for the study of the 
hypothalamic control of pituitary hormones is the 
hypophysial stalk transected animal. A nylon disc is placed 
in between the severed ends of the stalk and the pituitary 
gland to prevent vascular regeneration to the hypothalamus 
(Anderson, 1969). 
Previous investigations from our laboratory have 
demonstrated that beef heifers that had undergone 
hypophysial stalk transection have consitently lower LH 
concentration in peripheral blood than sham operated 
controls. Furthermore, a complete inhibition of the 
episodic LH secretion occurs after stalk transection and 
peripheral LH remains at basal concentrations (Anderson et 
al., 1981). These results suggest that the episodic LH 
release is under the influence of hypothalamic LHRH. 
Measurement of LHRH in the hypophysial portal blood of rats. 
3 
monkeys and ewes has, indeed, shown that LHRH is released in 
pulsatile pattern similar to LH (Sarkar and Fink, 1980; 
Carmel et al., 1976; Neill et al., 1977; Clarke and Cummins, 
1982). 
Deafferentation studies in several species indicate 
that the neural inputs traversing the rostral aspect of the 
hypothalamus eliminate the episodic patterns of LH secretion 
in the rat and the pig (Halasz and Pupp, 1965; Molina et 
al., 1986a). In contrast, anterior hypothalamic 
deafferentation produced no effect in the pattern of LH 
release as well as no interference with the estrogen-induced 
luteinizing hormone surges in the rhesus monkey (Krey et 
al., 1975). In the ewe as in the monkey, no changes in LH 
profiles are evident after anterior or complete hypothalamic 
deafferentation. However, the estrogen-induced LH surge is 
blocked by elimination of neural inputs from the 
suprachiasmatic or preoptic areas which apparently are not 
essential for basal section of LH, but are required for 
occurrence of the LH surge in the ewe (Jackson et al., 
1978). These results indicate that at least in some 
species, there are extra hypothalamic nuclei that play major 
roles in the overall regulation of LH secretion. 
The objectives of the present study were to: 1) 
determine the effects of anterior, complete or posterior 
hypothalamic deafferentation (AHD, CHD and PHD, 
respectively) and LHRH injection on LH secretion in 
4 
prepuberal beef heifers as compared with sham-operated 
control (SOC) before and after ovariectomy, and 2) to 
determine the effect of estrogen administration on the 
preovulatory-like LH surge in these deafferentiated and 
sham-operated heifers. 
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REVIEW OF LITERATURE 
General Aspects of Luteinizing Hormone and Luteinizing 
Hormone-Releasing Hormone 
Historical aspects 
The first of the anterior pituitary hormones to be 
isolated and purified was prolactin. Evidence for the 
existence of a pituitary factor that influences milk 
secretion was first given by Strieker and Grueter (1928). 
Bellerby (1929) had shown that an extract of the anterior 
pituitary would induce ovulation in the estrous rabbit, a 
species that ordinarily requires activation of coitus before 
ovulation. Smith (1927), developed the parapharyngeal 
surgical technique for removing the pituitary gland from the 
rat, and thus provided at the same time evidence regarding 
pituitary function, as well as a convenient animal model for 
testing the potency of extracts from this gland. The 
profound effects of the operation upon the gonads, which 
immediately atrophied, and the restorative effects of 
implants of the gland or extracts were demonstrated. These 
studies were followed by Fevold et al. (1936) and Evans et 
al. (1941) and eventually led to highly purified 
preparations of follicle stimulating hormone (FSH) and 
luteinizing hormone (LH). Like prolactin, both of these 
hormones were found to be proteins produced by the pituitary 
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gland. 
The first evidence about the role of the placenta as an 
endocrine organ came from Aschheim and Zondek's discovery in 
1927 of a gonadotropic substance in the urine of pregnant 
women. It proved to be similar to LH in its physiological 
properties. This was followed in 1930 by Cole and Hart's 
discovery of a substance resembling a mixture of FSH and LH 
in the blood serum of the pregnant mare. Both discoveries 
were useful, as they provided abundant sources for these 
hormones. Harris (1937) showed that electrical stimulation 
of the hypothalamic region would cause the female rabbit to 
ovulate, while Markee et al. (1946) began to explore the 
effects of sympathetic and parasympathetic stimulating- and 
blocking-drugs upon reproduction. These early findings 
established the hypothalamus as a source of hormones that 
travel to the anterior pituitary, and there control hormone 
output (Green and Harris, 1947). The existence of a portal 
system of blood vessels between the median eminence of the 
hypothalamus and the adenohypophysis was thought to provide 
the essential pathway for the regulation of pituitary 
hormones secretion by the hypothalamus (Green and Harris, 
1947) . This concept of the presence of neurosecretory 
factors in the hypothalamus which regulate anterior 
pituitary secretion was first demonstrated by the discovery 
of a corticotropin-releasing factor (Saffran and Schally, 
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1955). Subsequently, the existence of other hypothalamic 
regulators was discovered. 
Release of pituitary LH in response to hypothalamic 
extracts and the existence of a luteinizing hormone-
releasing factor was first demonstrated in the rat by McCann 
et al. (1960). Bovine LHRH was isolated by Schally and 
Bowers (1964). Further experimental investigations on LHRH 
demonstrated that it was a decapeptide with the following 
amino acid sequence: pGlu-Eis-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-
Gly-NH (Baba et al., 1971; Matsuo et al., 1971; Schally et 
al., 1971a,c). Experimental evidence in rats, rhesus 
monkeys and other species has indicated that this 
decapeptide regulates not only the secretion of LH but also 
FSH from the anterior pituitary gland (Schally et al., 
1971b, 1979; Kaltenbach et al., 1974; Nakai et al., 1978; 
Knobil et al., 1980; Wildt et al., 1980). LHRH is therefore 
also referred to as gonadotropin releasing hormone (GnRH). 
Soon after the elucidation of the primary structure of LHRH, 
hypothalamic decapeptide compounds with LH/FSH releasing 
activity were synthesized (Geiger et al., 1971). Throughout 
this review the term LHRH will be used and it refers to the 
terms that have been previously used in the literature GnRH, 
Interstitial cell stimulating hormone (ICSH), follicle 
stimulating releasing hormone (FSHRH). 
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Regulation of LE and LHRH, Secretion and Synthesis 
Mechanism regulating LH secretion in the prepuberal 
female A unifying concept regarding the endocrine 
mechanism which controls initiation of puberty in females 
remains obscure at present. The classical "gonadostat" 
theory suggests that a decrease in sensitivity of the 
hypothalamo-pituitary centers controlling gonadotropin 
secretion to estradiol negative feedback is necessary for 
onset of puberty (Ramirez and McCann, 1963). According to 
this conceptf decreased sensitivity to steroid negative 
feedback allows increased pituitary gonadotropin secretion 
which subsequently results in ovarian follicle maturation 
and ovulation. The "gonadostat" theory has been tested in 
ewes and female rats. Physiological concentrations of 
exogenous estradiol suppressed LH to non-detectable 
concentrations in ovariectomized prepuberal lambs (Foster 
and Ryan, 1979). In the same study, sensitivity of LH to 
estradiol negative feedback in lambs decreased, coincident 
with puberty in age-matched intact ewes. Peripuberal female 
rats, on the other hand, showed no major decrease in 
sensitivity to estradiol negative feedback until the first 
preovulatory LH surge (Andrews et al., 1981). 
Available data indicate that many individual components 
of the reproductive endocrine system in the heifer are 
operational before estrous cycles are initiated. For 
example, prepuberal heifers respond to exogenous 
gonadotropin-releasing hormone (Barnes et al., 1980) and to 
the positive feedback effects of estradiol (Schillo et al., 
1981} with LH surges similar to or greater than those 
elicited by these treatments in mature females. Fertile 
ovulations also can be advanced by one month of age in 
prepuberal heifers using exogenous gonadotropins (Seidel et 
al., 1971). However, limited information is available 
regarding the endocrine mechanism that regulate the puberal 
process in heifers. Injections of estradiol, which result 
in supraphysiological serum estradiol concentrations, 
suppressed LH secretion at 4, 8 and 12 months of age in 
ovariectomized heifers (Schillo et al., 1982). The duration 
of suppression was longer at 4, than 8 or 12 months of age, 
suggesting that a change in sensitivity to estradiol 
negative feedback may occur during sexual maturation in 
heifers. 
Schams et al. (1981) observed a biphasic profile of LH 
secretion for prepuberal Brown Swiss heifers. Mean plasma 
LH concentrations increased from birth to 90 days of age, 
then decreased to a nadir at 180 to 270 days of age and 
puberty was detected at 300 days of age. Frequency of LH 
pulses appeared to increase gradually from birth to puberty. 
Day et al. (1984) reported that LH secretion in prepuberal 
heifers is responsive to estradiol negative feedback and 
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this feedback decreases during the prepuberal period in beef 
heifers. In the male, Lacroix and Pelletier (1979) 
concluded that increased frequency of episodic LH pulses 
occurs coincident with the onset of testicular development 
in bull calves. Pulsatile LH secretion is necessary for 
normal testicular growth and spermatogenesis in bull calves 
(Schanbacher, 1981; Schanbacher et al., 1982). 
Pulsatile secretion of LH and LHRH Experimental 
evidence in the rat, rhesus monkeys and domestic animal 
species, indicates that LH is released from the pituitary 
gland in a pulsatile pattern after removal of the gonads. 
Evidence for a periodic LH release in the rat was reported 
by Gay and Sheth (1972). Their results indicate that LH was 
released in castrated males and females at regular intervals 
ranging from 20-40 minutes, and that the periodicity was 
fairly constant for individual rats. This pulsatile LH 
secretion in the rat has been confirmed by other 
investigators (Soper and Weick, 1977; Gallo, 1980) and shown 
to occur not only in the morning but also during the hours 
of darkness. Furthermore, the frequency of LH pulses during 
different periods of the day has been found to be the same 
(Blake, 1974; Soper and Weick, 1977). Similar episodic LH 
releases have been reported for ovariectomized ewes, sows 
and cows in which LH pulses occur at approximately one-hour 
intervals (Butler et al., 1972; Rahe et al., 1978; 
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Berardinelli et al., 1981). Gonadotropin secretion in 
intact cows is characterized by dramatic increases in LH at 
the onset of estrus (Hansel smd Seal, 1979). These cyclic 
bursts of gonadotropin secretion in the cow are modulated by 
estrogens from ovarian follicles. During the early luteal 
phase of the cycle when progesterone blood levels are low, 
LH pulses are frequent but the amplitude of the pulses is 
low (2-3 ng/ml). In the mid-luteal phase, when peripheral 
progesterone levels are elevated, the LH pulses are of high 
amplitude (2-8 ng/ml) but occur at low frequency. In 
estrous cows, peripheral blood levels of estrogen are 
maximal and LH continues to be released in a pulsatile 
manner during the LH preovulatory surge of more than 25 
ng/ml. The patterns of gonadotropin secretion are different 
from males and females. Secretion of gonadotropins in the 
bull is non-cyclic, although LH is secreted in a pulsatile 
manner with peaks (5 to 6 times basal concentrations) in 
blood several times daily (Katangole et al., 1971; Smith et 
al., 1973; Thibier, 1975). This phenomenon of rhythmic 
pulsatile discharges of LH has also been demonstrated in 
intact prepuberal calves (Anderson et al., 1981). In these 
prepuberal animals, the patterns of episodic release of LH 
are less rhythmic but with higher amplitude than those of 
mature cows during the early or mid-luteal phase of the 
estrous cycle. Peak LH levels in prepuberal beef calves. 
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however, are markedly lower than those found in estrous 
dairy cows (Anderson et al., 1981). The prepuberal period 
has been associated with a lack of pituitary stimulation 
rather than an inability to the response to LHBH. McLeod et 
al. (1984) reported an incidence of episodes of LH of 1 or 4 
per 24 hours in prepuberal beef heifers. Furthermore, 
consecutive injections of LHKH induced an episodic pattern 
of LH secretion which is dependent of the LHEH dose. 
The pulsatile release of LH that occurs in castrated 
animals indicates that LH is released at periodic intervals 
which alternate with periods of little or no release. This 
observation led to the concept that the hypothalamic 
factor(s) regulating pituitary synthesis and release of LH 
might also show similar periodicities. The development of 
radioimmunoassay for LHRH (Nett et al., 1973) has made it 
possible to measure LHRH in peripheral blood. By using this 
radioimmunoassay technique it has been demonstrated that 
peripheral plasma levels of LHBH are low and that the half 
life of the LH-releasing hormone is about 4 to 7 min 
(Redding and Schally, 1973; Nett et al., 1973). The 
development of a technique for collecting hypophysial portal 
blood in the rat (Porter and Smith, 1967), the rhesus monkey 
(Zimmerman et al., 1973) and the ewe (Clarke and Cummins, 
1982) , coupled with the use of anesthetics that do not 
interfere with release of LHRH, has made it possible to 
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measure LHRH concentration in hypophysial portal blood. 
Carmel et al. (1976) demonstrated the occurrence of 
fluctuations in portal blood LHBH in ovariectomized monkeys. 
They reported peak levels of 200-800 pg/ml LHRH with 
intervals of 1-3 hours between spikes of the neuropeptide. 
Likewise, Clarke and Cummins (1982) clearly showed the 
pulsatile nature of LHBH secretion in the ewe and a temporal 
relationship between LHRH and LH secretion. These results 
proved that the neurohumoral theory postulated by Harris 
(1948) is correct. The pulsatile nature of LH secretion 
from thè pituitary gland is the direct result of pulsatile 
secretion of LHRH from the hypothalamus via the hypothalamo-
hypophysial portal vessels. 
The control of pulsatile release of LHRH is not known. 
The exposure of the pituitary gland to a constant amount of 
LHRH for long periods of time will cause refractoriness of 
the gland and depletion of storage of LH in the gonadotrophs 
(Osland et al., 1975). Therefore, a mechanism that 
regulates the synthesis and degradation of LHRH is imminent. 
The existence of hypothalamic enzymatic activities 
capable of degrading LHRH has been known for several years 
(Advis and Krause, 1983; Griffiths and McDermott, 1983). 
Furthermore, various brain and anterior pituitary peptidases 
clearing LHRH have been isolated and characterized (Wilk et 
al., 1979; Hersh and McKelvy, 1979; Horsthemke and Bauer, 
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1980). However, there is increased evidence that these 
enzymes are not peptide specific (Bakalkin et al., 1979; 
Wilk and Orlowski, 1982). A median eminence LHRH-degrading 
endopeptidase clearing the LHPH decapeptide at its Try-Gly 
bond could have some physiological role in the 
neuroendocrine control of reproduction; 1) since such 
activity has been partially purified from bovine, rat and 
rabbit hypothalamic and pituitary tissue (Horsthemke and 
Bauer, 1980; Wilk and Orlowski, 1980; Leblanch et al., 1980; 
Dresdner et al., 1982), 2) both LHPH and LHRH-degradation 
fragments have been reported after incubation of LHRH with 
rat hypothalamic tissue (Horsthemke and Bauer, 1980; Wilk 
and Orlowski,1980; Leblanch et al., 1980; Dresdner et al., 
1982; Advis et al., 1982a; Advis and Krause, 1983), 3) a 
decrease in LHRH-degrading activity has been reported in 
association with both the proestrous LH surge (Advis et al., 
1982b; O'Connor et al., 1984) and the estrogen induced LH 
surge (Advis et al., 1983) in the rat, 4) the decrease in 
LHRH-degrading activity in the proestrus LH surge could be 
prevented by blockade of noradrenergic transmission (Advis 
et al., 1983), and 5) LHRH-degrading activity is low during 
periods of reproductive activity quiescience and high during 
periods of reproductive activity in hens (Advis et al., 
1982b; O'Connor et al., 1984). 
The results from the previous studies have indicated 
15 
that if LHRH-degrading activity is not peptide specific 
(Bakalkin et al., 1979; Wilk and Orlowski, 1982), the 
possibility exists that specificity may be conferred 
anatomically, by the relative location of LHRH-degrading 
activity with respect to that of the LHRH peptide itself. 
Advis et al. (1985) reported that part of the total 
hypothalamic LHRH degrading activity in the hypothalamus of 
the ewe may be located within the LHRH hypophysiotropic 
pathway, and they suggested that an anatomical locus for a 
possible physiological interaction between LHRH and LHRH-
degrading activity. 
LHRH control of pulsatile LH secretion Increased 
LHRH secretion from the hypothalamus has been observed 
during proestrus in the rat (Sarkar et al., 1981; Ching, 
1982) and at the time of the midcycle LH surge in human 
(Miyake et al., 1980; Elkind-Hirsch et al., 1982), rabbit 
(Tsou et al., 1977), and rhesus monkeys (Neill et al., 
1977). During the follicular phase of the sheep estrous 
cycle (Baird, 1978; Baird et al., 1981; Karsch et al., 1983) 
and human menstrual cycle (Backstrom et al., 1982) the 
frequency of LH pulses is greater thcin during the luteal 
phase. From early studies it was suggested that the 
concentrations of LHRH in hypophysial portal blood 
fluctuated in a manner reflecting pulsatile secretory 
discharges from the hypothalamus (Antunes et al., 1978; 
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Carmel et al., 1979; Ferin, 1980; Sarkar and Fink, 1980). 
In 1982, Clarke and Cummins reported that LH pulses 
reflected LHRH pulses. Thus, it was reasonable to predict 
that changes in LH pulsatility coincided with changes in the 
pulse frequency of LHRH. The follicular phase of the 
estrous/menstrual cycle is a time of estrogen dominance and 
it has been hypothesized that estrogen is responsible for 
the increase pulsatile secretion of LHKH and LH at this time 
(Karsch et al., 1983). The absence of progesterone may also 
be a factor in determining the increase in LH pulse 
frequency during the follicular phase (Karsch et al., 1979). 
Clarke and Cummins (1982) developed a unique model for 
collection of hypophysial blood from consious sheep by 
placement of sampling needles in the cavity of the anterior 
pituitary by a left paramedian, transnasal, transphenoidal 
approach. These investigators determined the effects of 
estrogen on the pulse pattern of LHSH secretion from the 
hypothalamus. Their results indicated that the mean 
concentrations of LHRH in portal blood during the LH surge 
were higher in estrogen treated animals than those in the 
controls suggesting an overall increase in LHRH output 
during the LHRH surge. Furthermore, LHRH secretion 
continued throughout the early negative feedback phase, 
indicating that the predominant effect of estrogen during 
this phase is at the pituitary level (Clarke and Cummins, 
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1985b). 
In young ovariectomizeâ rats, episodic LH release from 
the pituitary gland seems to depend upon norepinephrine-
mediated pulsatile release of LHSH from the hypothalamus. 
For example, the a-adrenergic blocking agents, 
phenoxybenzamine and phentolamine, inhibit pulsatile LH 
release (Gnodde and Schuiling, 1976; Weick, 1978). Studies 
in monkeys by Bhattacharya et al. (1972) also indicate that 
a variety of a-adrenergic receptor antagonists, but not g-
receptor antagonists, promptly interrupted the pulsatile LH 
discharge in ovariectomized monkeys. 
Effects of Hypothalamic Deafferentation on 
Gonadotropin Secretion. 
The technique of hypothalamic deafferentation has been 
utilized in several mammalian species in an attempt to 
elucidate the extrahypothalamic role of the brain in 
regulating the secretion of hypothalamic peptides. 
Interruption of the rostral neural links of the medial basal 
hypothalamus (MBH) in the rat exerted different effects 
between males and females. In the female rat, profound 
alterations of the reproductive cycle are evident, while in 
the male, no discernible changes are observed in the 
reproductive system (Halasz and Pupp, 1969). In the female 
rat as well as in the hamster, deafferentation of rostral 
aspect of the MBH causes increased circulating levels of LH 
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(Blake et al., 1972a, b, c; Norman et al., 1972). The 
neurons traversing this region of the hypothalamus 
apparently are not functional in the male as a result of 
neonatal androgenization. It has been shown that neurons 
entering the MBH on its rostral aspect, which are essential 
for the ovulatory surge of LH, become nonfunctional in males 
or females that have been exposed to androgens before birth 
(Barraclough and Gorski, 1961; Pfeiffer, 1963). It also has 
been reported that restricted lesions within the 
suprachiasmatic nuclei (SCN) result in failure of ovulation 
and persistent vaginal cornification is evident in the rat 
(Barraclough et al., 1964). Halasz and Pupp (1965) were the 
first to demonstrate that surgical interruption of neural 
connections between the anterior hypothalamic area (AHA) and 
the MBH blocked estrogen-induced LH surge and ovulation in 
the rat. Similar results have been reported by Jackson et 
al. (1978) in intact ewes where anterior hypothalamic 
deafferentation blocked ovulation. These results indicate 
that neural inputs from the suprachiasmatic or preoptic area 
are not required for basal secretion of LH but are required 
for occurrence of the LH surge in the ewe. Furthermore, 
disruption of the direct neural connections between the AHA 
and the MBH does not disrupt steroid-independent 
photoperiod-induced changes of the LH concentration, but 
prevents estrogen-dependent photoperiod-induced changes of 
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the LH concentration. These findings suggest that direct 
neural pathways between the AED and MBE are essential for 
normal photoperiod induced changed in LH secretion in the 
ewe and are compatible with the hypothesis that the neural 
pathways which mediate steroid-independent and steroid-
dependent changes may not be identical (Pau and Jackson, 
1985). 
In contrast, similar lesions of these hypothalamic 
regions in the monkey failed to block estrogen-induced LH 
surge (Krey et al., 1975). The different responses in these 
species to hypothalamic lesion are interesting and formulate 
questions about the types of brain/hypothalamic mechanisms 
that control the timing of the LH surge. In the pig, the 
cinterior neural stimuli originating or traversing the AHA 
are required for LH secretion. Interruption of the neural 
processes between the AHA and MBH by hypothalamic 
deafferentation abolished episodic LH release, but basal 
concentrations of the hormone were maintained at reduced 
level (Molina et al., 1986a). In addition, the patterns of 
growth hormone (GH) and prolactin (PRL) secretion have been 
studied in prepuberal ovariectomized gilts (Molina et al., 
1986b). The results from these studies indicate that the 
anterior and posterior hypothalamic neural pathways play a 
minor role in the control of PRL secretion in the pig in as 
much as PRL blood levels remain unchanged after 
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deafferentâtion. These results may be interpreted to 
suggest that the hypothalamus by itself seems able to 
maintain tonic inhibition of PRL secretion in this species. 
Similar results have been reported by Blake et al. (1972b) 
in ovariectomized rats where hypothalamic deafferentation 
did not exert changes in PRL secretion. In the intact 
female rat, however, increase in PRL secretion after 
deafferentation may result, at least in part, by alteration 
in estrogen secretion which depends upon changes in 
gonadotropin secretion (Blake et al., 1972b). In contrast, 
studies on PRL secretion in hypothalamic-deafferentated 
prepuberal heifers demonstrated that, as in the pig, no 
changes in PRL secretion occurred when deafferentated 
animals were compared with sham operated controls (Benoit et 
al., 1986). It seems that seasonal and dopaminergic 
regulation of PRL secretion in beef heifers reside within 
the medial basal hypothalamus. 
In the rat, initiation of LH surge is coupled to daily 
light-dark cycles, thus, under usual lighting conditions, a 
LH surge occurs only during the late afternoon of proestrus 
(Everett, 1964). The neural stimuli for this surge 
originate in the preoptic area, suprachiasmatic region 
(Kaasjager et al., 1971). Kalra et al. (1977) reported that 
although serum LHRH and FSH levels were unaffected, serum LH 
concentrations were elevated after deafferentation of the 
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preoptic, suprachiasmatic region in intact male rats. 
Furthermore, transection of the anterior neural links of the 
MBH, in castrated rats suppressed serum FSH, LH and LHRH 
levels as compared with sham-operated controls. It is clear 
that deafferentation of the anterior neural links of the MBH 
alters the secretion of gonadotropins in the female and also 
the precise location of the cut plays a major role in the 
results obtained. As reported by Blake et al. (1973), 
lesions in the arcuate nucleus interface with the feedback 
mechanisms controlling basal LH and PRL in the rat. 
Serum levels of LH and PRL are elevated after anterior 
hypothalamic deafferentation of the female rats, whereas, LH 
and FSH are depressed and PRL is unrelated by complete 
island cut isolating the MBH. Blake et al. (1972a, 1972c) 
suggested that the neural input to the MBH is required to 
maintain tonic gonadotropin secretion and pituitary 
gonadotropin content. Furthermore, the effects of LHRH 
antagonists or electrolitic lesions of MBH in the rat have 
been studied by Rush (1985). Administration of LHRH 
antagonist or lesion of the MBH during proestrous entirely 
blocked the preovulatory LH surge and both phases of FSH 
release and ovulation were abolished. However, when the 
LHRH antagonist or the lesion of the MBH were given during 
proestrous after the proestrous FSH and LH had occurred, the 
estrous phase of FSH release was indistinguishable from 
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saline treated controls. Based on these findings there is 
an indication that the proestrous phase of FSE release is 
dependent upon the hypothalamic hormonal stimulation by 
LHBH. Furthermore, the estrous phase of FSH release is 
entirely independent of direct LHBH stimulation, or any 
hypothalamic stimulus. Implantation of cholecystokinin 
(CCK) or dopamine (DA) in the medial preoptic area in the 
rat hypothalamus induced marked rises in LH and FSH levels. 
Administration of pimozide (a DA receptor blocker), CCK or 
DA produced no changes in the LH emd FSH levels. These 
results indicate that DA receptors are required to be intact 
before CCK implants can manifest their action in stimulating 
gonadotropin secretion (Hashimoto and Kimura, 1986). 
Therefore, a system which is independent of hormonal 
feedback and which is inhibitory to LH secretion, while not 
affecting FSH has been interrupted by anterior 
deafferentation (Blake et al., 1973). It seems that there 
are major differences in the mechanism controlling the 
secretion of LH and PRL between the pig and the rat. 
Effects of Ovarian Steroids and Exogenous Estrogens on 
Gonadotropin Secretion 
Positive feedback control of gonadotropin secretion by 
estradiol occurs with increasing age in immature lambs, rats 
and cows (Land et al., 1970; Caligaris et al., 1972; Swanson 
and McCarthy, 1978; Staigmiller et al., 1979). Increasing 
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blood estradiol concentrations induce the preovulatory FSE 
surges in women (Monroe et al., 1972), monkeys (Belmond et 
al., 1980), cows (Kesner et al., 1982), ewes (Scaramuzzi et 
al,, 1971; Pant, 1973; Reeves et al., 1974; Karsch et al., 
1980) and rats (Brown-Grant, 1974; Goodman, 1978). Estrogen 
potentiates the LH surge in proestrous cows and enhances the 
release of LH in response to exogenous LHPH in the 
ovariectomized heifers (Hobson and Hansel, 1972; Convey, 
1973; Zolman et al., 1974; Beck and Convey, 1977). Similar 
steroid-induced surges of gonadotropins have not been 
demonstrated in the bull (McCarthy and Swanson, 1976) but 
testosterone exerts a negative feedback on LH secretion 
(Hafs and McCarthy, 1979). Data from species other than 
cattle demonstrated the existence of hypothalamic and 
pituitary cell nuclei that concentrate steroids (Stumpf, 
1975; Ganong, 1977). However, the pituitary gland is not 
thought to be a site of sex related differences in 
gonadotropin secretion because transplanted pituitaries can 
show either male or female patterns of gonadotropin 
secretion (Harris and Jacobson, 1952; Donovan, 1978). 
Hypothalamic sites for steroid feedback are apparently 
different in males and females. For the males a single 
regulatory site is in the medial ventral hypothalamus 
(Ganong, 1977). For the females of many species, however, 
there is an additional regulatory site that modulates 
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estradiol-induced surge of gonadotropins before ovulation. 
This regulatory site includes the anterior hypothalamic 
area, arcuate, ventromedial and suprachiasmatic nuclei 
(Ganong, 1977). The mechanism for differentiation of the 
hypothalcunic control of gonadotropins has been identified in 
rats. Early neonatal exposure of the rat hypothalamus to 
androgens dictates the tonic mode of gonadotropin secretion 
that will prevail at maturity (Gorski, 1979). Sexual 
behavior in rats is also affected by this early exposure to 
androgens. Similar mechanisms may be responsible for sex 
related differences in pattern of gonadotropin secretion and 
behavior in cattle; however, the critical period for 
androgenization is probably during prenatal development 
(Hafs and McCarthy, 1979). The mechanism by which estradiol 
elicits a preovulatory gonadotropin surge is not totally 
understood. At least two schools of thought exist as to the 
role of estradiol in stimulating an ovulatory surge of LH. 
In the monkey, estradiol acts to increase the sensitivity of 
the anterior pituitary gland to LHRH with little or no 
effect on secretion of LHRH (Knobil et al., 1980). 
Estradiol has also been reported to increase the sensitivity 
of the anterior pituitary to LHRH in the sheep (Reeves et 
al., 1971; Jackson, 1975; Coppings and Malven, 1976) rats 
(Aiyer et al., 1974) and cows (Kaltenbach et al., 1974). In 
contrast, several investigators have noted an increase in 
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the secretion of LHRH into the hypothalamic-hypophysial 
portal system at the time of an expected preovulatory surge 
of LH (Sarkar and Fink 1979; Neill et al., 1977; Ching, 
1982; Levine and Spies, 1983). Therefore, it may well be 
that both increased secretion of LHRH and increased 
sensitivity of the pituitary to LHRH are integral events 
leading to a normal preovulatory surge. 
The site of action of estradiol for inducing a surge of 
LH has been difficult to establish. The number of receptors 
for LHRH in the pituitary is highest just prior to the time 
of the preovulatory surge of LH in rats (Clayton et al., 
1980; Savoy-Moore et al., 1980; Marion et al., 1981), 
hamster (Adams and Spies, 1981) and ewes (Crowder and Nett, 
1984). The high concentration of receptors appears to be 
due to the elevated concentrations of estradiol present at 
this time since, estradiol has been shown to increase the 
number of receptors for LHRH in the anterior pituitary 
(Adams et al., 1981; Moss et al., 1981). An increase in the 
number of receptors for LHRH would presumably increase the 
sensitivity of gonadotrophs as has been reported to occur 
following administration of estradiol (Reeves et al., 1971; 
Kaltenbach et al., 1974; Beck and Convey, 1977; Huang and 
Miller, 1980). Others have noted increased secretion of 
LHRH at the time a surge of LH was expected (Carmel et al., 
1976, Sarkar and Fink, 1979) but in the animal model 
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utilized in these experiments, the pituitary stalk had been 
severed, and LH secretion was not monitored. Recently 
techniques for measuring secretion of LHSH in intact animals 
have been developed (Clarke and Cummins, 1982; Levine et 
al., 1982; Levine and Ramirez, 1982), but these have not 
been utilized in conjunction with measurement of LHRH 
receptors to attempt to establish the relative importance of 
these two parameters on the induction of a source of LHRH. 
Nett et al. (1984) reported that infusion of LHRH, until the 
anterior pituitary gland becomes refractory, does not 
prevent the hypothalami-hypophysial axis of ovariectomized 
ewes from releasing an ovulatory like surge of LH after 
treatment with estradiol. It is not clear whether estradiol 
stimulates LHRH release in the ewe. Cummins and Clarke 
(1983) reported a slight increase in the frequency of LHRH 
pulses in hypophysial portal blood coincident with the LH 
surge. Polkowska et al. (1980) suggested the existence of a 
functional organization of LHRH neurons in the stalk median 
eminence of the ewe. Using immunohistochemical techniques, 
they suggested that the preovulatory LH surge was associated 
with the disappearance of immunoreactive LHRH from parts of 
the rostral and central stalk median eminence. The question 
of where estrogen acts in the hypothalamo-hypophysial system 
to induce an LH surge is not resolved. It has been 
suggested that estrogen acts at the level of the pituitary 
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gland to induce a surge of LH in sheep because estradiol 
increases pituitary responsiveness to LHRH (Jackson 1975; 
Copping and Malven, 1976; Huang and Miller, 1980) and 
increase LHRH binding capacity by the pituitary (Crowder and 
Nett, 1984). Recently, Clarke et al. (1984) subjected 
ovariectomized ewes with disrupted hypothalamo-pituitary 
links (via aspiration of a portion of the medial basal 
hypothalamus) to hourly 500-ng pulses of LHRH and a single 
injection of 50 ug estradiol benzoate. Qualitatively, the 
temporal changes in plasma LH after estradiol benzoate 
injection into pituitary stalk-intact ovariectomized ewes 
are indicative of the negative and positive feedback effects 
of estradiol benzoate in the ewe (Schillo et al., 1985). 
Schillo et al. (1985) suggested that estradiol benzoate may 
trigger and sustain the LH surge by an action that is in 
part directly on the anterior pituitary, but that attainment 
of a quantitative normal LH surge may require input other 
than estradiol as well as pulses of LHRH of constant 
frequency and amplitude in the ewe. Thus, the mechanisms 
controlling LH surge appears to be complex. It has been 
suggested that estrogen, as well as a rising LHRH release 
before the LH surge, increases the number of LHRH receptors 
before the LH surge. The presence of LHRH increases LHRH 
binding capacity of the pituitary (Clayton et al., 1979; 
Clayton, 1982), and intermittent exposure of the pituitary 
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to LHRH can enhance LH release (Aiyer and Fink, 1974; Waring 
and Turgeon, 1980). Although estradiol increases pituitary 
sensitivity to LHRH ^  vitro (DeKoning et al., 1976; 
Padmanabhan and Convey, 1978), ^  vivo it is mediated 
entirely via an effect on the pituitary or by a mechanism 
involving LHRH as an intermediary. The latter possibility 
seems likely since the increase in pituitary sensitivity to 
LHRH that normally occurs during proestrus or after 
estradiol treatment in rats is prevented by inhibition of 
endogenous LHRH secretion (Aiyer et al., 1974; Henderson et 
al., 1977). In addition, it is not clear whether the onset 
of the LH surge is triggered by a sudden increase in 
pituitary responsiveness to LHRH or an increase in LHRH 
release from hypothalamic neurons. The increase in LHRH 
release induces thé LH surge in the rat and also increases 
at the time of the LH surge in the monkey (Neill et al., 
1977; Sarkar and Fink, 1979). The replacement of estrogen, 
by subcutaneous implants of estradiol in ovariectomized beef 
heifers, exerted a linear increase in serum concentrations 
of LH and FSH within 10 to 12 hours. Frequency and 
magnitude of pulsatile LH increased from 0.9 pulses/6 hours 
and 1.7 ng/ml, respectively, before ovariectomy and 4.5 
pulses/6 hours and 2.7 ng/ml on the day after ovariectomy. 
Thus the increase in LH concentrations is due primarily to 
an increase in the frequency of pulsatile LH release, and to 
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lesser extent, to an increase in the magnitude of the pulses 
(Kesner et al., 1982). Kesner et al. (1981) determined the 
ability of estradiol to alter the capacity of LHRH to induce 
LH release from bovine pituitaries Jja vivo and whether LHRH 
was required to elicit the LH surge. In their studies they 
used estradiol-treated steers as a model. Estradiol alone 
did not cause an LH surge in steers similar to that which 
occurs in ovariectomized cows (Short et al., 1979; Kesner et 
al., 1981). Similar observations have been reported from 
orchidectomized rats and rams (Neill, 1972; Karsch and 
Foster, 1975). Instead, estradiol decreased serum LH 
concentrations to basal levels, and completely eliminated 
the pulsatile LH release that is characteristic of steers. 
It has been reported that the decrease in LH secretion in 
estradiol treated steers results from a decreased LHRH 
release and not to a refractoriness of the pituitary to 
LHRH, because exogenous LHRH will cause LH release in these 
animals (Kesner et al., 1981). On the other hand, negative 
feedback control of LH secretion by gonadal steroids exist 
in immature lambs, rats and heifers (Ramirez and McCann, 
1965; Odell et al., 1970; Leifer et al., 1972). Perhaps 
time is required for the negative feedback control of LH 
secretion to become functional because neonatal lambs 
(Foster et al., 1972, 1975), rats (Yamamoto et al., 1970), 
monkeys (Dierschke et al., 1974) and ponies (Wesson and 
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Ginther, 1979) display a time lag between removal of the 
gonads and increased gonadotropin secretion. Pulsatile 
release of LH occurred sooner after ovariectomy of puberal 
heifers compared with intact prepuberal heifers (Riser et 
al., 1981). Similarly, the effectiveness of estradiol to 
suppress LH secretion during the first hours after single 
injection of estradiol decreased as age increased from 4 to 
12 months in prepuberal heifers (Schillo et al., 1982). 
Removal of the ovaries from prepuberal heifers as early 
as 60 days of age resulted in increased serum LH 
concentrations by day 7 after surgery as reported by Moseley 
et al. (1984). The increased LH concentrations in 
ovariectomized heifers are caused by a change in the pattern 
of LH release. Gonadectomy caused a transition from a 
pattern characterized by low LH levels and infrequent 
episodic pulses to a pattern characterized by higher LH 
levels and rhythmic LH pulses with a periodicity of 
approximately 1 hour by day 49 after ovariectomy (Moseley et 
al., 1984). Riser et al. (1981) reported that gonadal 
steroids change the negative feedback control of LH 
secretion around the onset of puberty. Moseley et al. 
(1984) concluded that a negative feedback system of ovarian 
origin plays a role in controlling LH secretion in heifers 
as early as 60 days of age, but no differences in feedback 
control are evident between 60 and 200 days of age. 
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indicating that age-dependent changes do occur after 200 
days of age but before puberty. Sexual development from 
birth through puberty has been characterized in heifers 
(Foote, 1972). Growth of the reproductive system generally 
parallels body growth until 6 to 8 months of age at which 
time growth of the reproductive system accelerates. The 
increase in size of the pituitary gland is primarily due to 
growth of the anterior lobe, and a dramatic increase in the 
size of the ovary, oviduct and uterus coincides with 
increased endocrine secretions associated with the 
maturation of the hypothalamo-pituitary-ovarian axis and 
onset of the estrous cycle (Foote, 1972). Pituitary FSE 
concentrations decline after the first 2 month of age, 
possibly because of negative feedback by ovarian inhibin or 
estrogens from developing follicles. In contrast, LH 
concentrations in the pituitary increase after 2 month of 
age and remain constant until the onset of puberty 
(Desjardins and Hafs, 1968). Changes in serum 
concentrations of PRL, LH, FSH, LHRH, estradiol and 
progesterone before and after puberal estrus in beef heifers 
have been described (Gonzalez-Padilla et al., 1975). PRL 
levels were lowest before day -40, the period when LHRH and 
estradiol-17B were highest. An inverse relationship of PRL 
levels with LHRH and estradiol-17B levels during the 
prepuberal period was reported by Gonzalez-Padilla et al. 
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(1975). Recently, Nickolics et al. (1985) reported that a 
56-amino acid GnRH-associated peptide (GAP) was a potent 
inhibitor of prolactin secretion and stimulates the release 
of gonadotropins in rat pituitary cell cultures. Active 
immunization with peptides corresponding to GAP sequences 
led to greatly increased PRL secretion in rabbits. However, 
the negative correlation between PRL on LHRH in prepuberal 
heifers described by Gonzalez-Padilla et al. (1975) was not 
observed during the first 10 days of the first estrous 
cycle. 
Similarly, in the pig, the sensitivity of the 
hypothalamo-pituitary axis to ovarian and estrogen negative 
feedback regulation of LH secretion decreases as gilts 
progress from the prepuberal to the postpuberal state 
(Berardinelli et al., 1984). In the pig an increase in 
serum estrogens preceded the preovulatory surge of LH by 
about 48 hours, both during the estrous cycle and at the 
post weaning estrus (Henricks et al., 1972; Stevenson et 
al., 1981). Administration of estrogen to intact pigs 
(Elsaesser and Foxcroft, 1978) or ovariectomized pigs (Lantz 
and Zimmerman, 1972; Stevenson et al., 1981) caused a rapid 
depression of serum LH followed by an increase between 48 
and 60 hours later. Serum FSH levels also increased in 
ovariectomized sows given estradiol after weaning (Stevenson 
et al., 1981). The amount of LH and FSH in the pituitary 
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changed during the estrous cycle and around the postweaning 
estrus but changes in pituitary concentrations of 
gonadotropin have not been related to serum levels of 
gonadotropins or steroids in the same pig (Parlow et al., 
1964; Crighton and Lamming, 1969). 
Cox and Britts (1982) demonstrated that the pituitary 
gland of ovariectomized gilts is capable of responding to 
LHBH with increased LH secretion during a period when serum 
LH is suppressed by estrogen. Similarly, in anterior 
hypothalamic deafferentated gilts the pituitary gland was 
capable to respond to LHSH even though the episodic release 
of the hormone was abolished by deafferentation (Molina et 
al., 1986a). 
LH secretion during the postpartum anestrus 
After parturition, beef cattle go through a period of 
anestrus before resumption of estrus. Insufficient 
secretion of LH from the anterior pituitary gland is one of 
the reasons for anestrus. This view is based upon the 
following observations. After calving, the pituitary LH 
content (Labhsetwar et al., 1964; Saiduddin et al., 1968; 
Cermark et al., 1983), LHRH-induced release of LH (Kesler et 
al., 1977; Webb et al., 1977; Fernandes et al., 1978; 
Lamming et al., 1982) and mean concentrations of LH in blood 
serum (Peters et al., 1981; Williams et al., 1982) were 
lower than those observed just before the first post partum 
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estrus. Similar changes in these indices of LH secretion 
occur in sheep (Jenkins et al., 1977). Gradual restoration 
of LERH-induced release of LH in women during the puerperium 
has also been reported (Jeppsson et al., 1974; LeMaire et 
al., 1974). 
Binding of LHRH to specific sites in the plasma 
membrane of gonadotrophs is the first step in the 
stimulation of LH secretion. Any changes in either the 
number or affinity constant of the LHRH-binding sites may 
alter the sensitivity to gonadotrophs to LHRH (Clayton et 
al., 1980; Clayton and Catt, 1981; Leung et al., 1984). 
Therefore, reduced LH secretion during post-partum period in 
cattle may be due to reduced numbers and/or affinity of LHRH 
binding sites. However, number and affinity constants of 
LHRH-binding sites in the pituitary gland of post partum 
beef cows do not limit the ability of the anterior pituitary 
gland to release gonadotropins Jji vitro (Leung et al., 1984, 
1986). Naor et al. (1980) showed that occupancy of 20% of 
the LHRH-binding sites elicited about 80% of maximal LH 
release from cultured rat pituitary cells. Therefore, even 
with variation in the number of LHRH-binding sites there may 
be sufficient number of binding sites to mediate maximal 
release of LH. 
In other studies (Savoy-Moore et al., 1980; Clayton et 
al., 1979) LHRH-binding sites were measured in a crude 
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fraction of membrane of the anterior pituitary gland. This 
crude membrane preparation consists of plasma membreme as 
well as other intracellular membranes. Consequently, other 
LHRH-binding sites not associated with plasma membranes may 
also be measured in the assays. For example, LHBH-binding 
to secretory granules (Sternberger and Petrali, 1975; Morel 
et al., 1980) and nuclei (Millar et al., 1983) has been 
reported. Moss et al. (1980) reported that a constant 
percentage of total LH was released from dispersed pituitary 
cells of post-partum ewes after stimulation with a maximal 
dose of LHKH. These authors suggested that only a certain 
percentage of LH in the anterior pituitary gland was readily 
releasible. If this hypothesis is cotrect, as the 
concentrations of pituitary LH increase during post-partum 
anestrus, it is expected that increased amounts of LH would 
be available for release. 
Hypothalamic localization of LHRH and LH 
Immunoassayable and bioassayable LH, GH and thyroid-
stimulating hormone (TSH) have been found in certain areas 
of the central nervous system (Pacold et al. 1978, Emanuele 
et al. 1981a,b; Hojvat et al. 1982a,b,c; Hojvat et al., 
1983). Recent studies on subcellular localization of LH in 
the rat indicate that particle-bound hypothalamic LH is 
preferentially associated with synaptosomally reach 
fractions (Emanuele et al., 1985). Similar subcellular 
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distribution has been reported for several central nervous 
system peptides including TSH and melanocyte-stimulating 
hormone (Hojvat et al., 1983; Barnea et al., 1977). 
Emanuele et al. (1985) reported that 70% of the particle 
bound LB in hypothalamic extracts is present in the 
synaptosomal fraction and its concentration varies from 
1,162 ng/mg of protein in myelin and mitochondria to 3,486 
ng/mg protein in the synaptosomes. According to these 
results it is possible that LH containing neurons within the 
hypothalamus may regulate pituitary production and secretion 
of LH by altering local hypothalamic concentrations of LBRB. 
In this manner hypothalamic LH could affect pituitary LH 
secretion through its local effect on LHEH concentrations in 
the hypothalamus, and eventually reaching gonadotrophs 
within the anterior pituitary. Such an interplay could 
serve as the internal mechanism by which hypothalamic LH 
down regulates its own production via increased degradation 
of LHRH in neurons in the hypothalamus. Hypothalamic LH and 
LBRB might coexist within the same neuronal compartment, or 
alternatively could communicate messages in a paracrine 
fashion (Emanuele et al., 1985). 
Using immunocytochemical techniques, it has been 
demonstrated that several neurohormones, including LBRH are 
not confined to hypophysiotropic area as originally reported 
by Halasz and Pupp (1965) but rather are widely distributed 
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throughout the brain (Sternberger and Petrali, 1975). LHRH 
containing neuronal cell bodies, axons and axon terminals 
have been observed throughout the hypothalamus as well as in 
the midbrain and the limbic forebrain (Barry, 1973; Barry et 
al., 1973; Silverman, 1976; Silverman and Zimmerman, 1978). 
At the present time the origin of the LHRH terminals is 
controversial. In the guinea pig, LHHE neurons have been 
localized in the medial preoptic region (Krey and Silverman, 
1978). These neurons project to the ogano-vasculosum of the 
lamina terminalis. Similar projections have been reported 
for the rat and rhesus monkey (Weiner et al., 1975; 
Silverman et al., 1977; Silverman et al., 1979). The LHRH 
cell bodies in the MBH appear to project primarily to the 
median eminence. Arcuate nucleus lesions decreased LHRH 
terminals by 95% in the median eminence (Krey and Silverman, 
1978 ). However, the same lesions had no adverse effect of 
the distribution of LHRH fibers in the organo-vasculosum of 
the lamina terminalis. 
Even though neuronal mapping studies have revealed that 
the majority of LHRH producing neurons are located in the 
median eminence and arcuate nuclei of the hypothalamus 
(McCann, 1962; Palkovits, 1973; KurLich et al., 1977); 
electron microscopic-immunocytochemistry studies of the rat 
hypothalamus demonstrate that LHRH neurons are present in 
the preoptic area. LHRH immuno stained presynaptic boutons 
38 
have been observed in synaptic contact with LHHH-
immunoreactive dendrites and perikarya (Leranth et al., 
1985). Therefore, it seems that the LHBH neurons do not 
reside in a single nucleus, but they are spread through most 
of the ventral diencephalon, and some of these neurons have 
been found in the primary smd accessory olfactory bulbs 
(Hoffman and Wray, 1982). 
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MATERIALS AND METHODS 
Experimental Animals 
Sixteen crossbred beef heifers (Hereford x Aberdeen 
Angus) averaging 210 ± 18 days of age and 182 ± 6 kg body 
weight (+ SE) were used in this study. The heifers were fed 
alfalfa hay supplemented with 3-4 kg of corn and soybean 
meal ration (14.1% protein) twice daily. The average daily 
gain of all experimental and sham operated control heifers 
was 1.10 ±0.03. All animals had free access to mineralized 
salt and water. Six days before cranial surgery each heifer 
was fitted with an indwelling jugular catheter (Tygon 
microbore tubing 1.27 mm id and 2.29 mm od. Fisher 
Scientific, Pittsburgh, PA); the catheter was secured around 
the neck with elastic tape (Elasticon, Johnson and Johnson, 
Inc. New Brunswick, NJ). 
Surgical Procedures 
Hypothalamic deafferentation 
Each heifer was isolated and fasted for 36 hours and 
water supply was restricted 12 hours before surgery. 
Anesthesia was induced by intravenous (i.v.) injection of 
thiamylal sodium (1.5 - 2.0 g; Surital, Parke Davis, 
Detroit, MI) for endotracheal intubation. The tube (15 mm 
id and 22 mm od) was inserted and secured within the mouth 
of the animal by a bite block. Anesthesia was maintained by 
a closed-circuit system of halothane (3-8%; Ayerst 
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Laboratories, New York, NY) and 0, (0.5-1.5 liters/min). 
The heifer was placed in a ventral recumbency and the 
head immobilized in a specially designed large-animal 
stereotaxic apparatus (David Ropf Inc., Tujunga, CA). The 
calvarium was exposed, and the point on the surface of the 
skull at the junction of the coronal and sagittal sutures 
(bregma) was located. A surgical bone saw (Orthopedic 
Equipment Co., Bourbon, IN) was used to cut the frontal 
bone. The calvarium was carefully removed with the aid of a 
double action Rongeur (Week Inc., Research Triangle Park, 
NC) to expose the dorsal aspect of the dura.mater. The 
excised frontal bone (3x4 cm) was placed in sterile 
physiological saline containing penicillin-G (100,000 ID; 
Lilly, Indianapolis, IN) and dihydrostreptomycin (100 mg; 
Sigma Chemical Co., St. Louis, MO). After removal of the 
sharp edges of the frontal bone and the calvarium the smooth 
surfaces were covered with bone wax (Ethicon, Inc., 
Somerville, NJ) to control bone bleedings. A solution of 
20% mannitol (250-300 ml; Abbott Laboratories, North 
Chicago, IL) was given i.v. to reduce the volume of 
cerebrospinal fluid. 
The dura mater was incised along the midline lateral to 
the falx cerebri. The dorsal sagittal sinus was gently 
deflected and with the aid of the stereotaxic instrument the 
knife was placed in between the cerebral hemispheres. A 
lateral radiogram confirmed proper alignment of the head in 
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the stereotaxic apparatus. The relative position of the tip 
of the blade and the tuberculum sellae were located on the 
film. After corrections were made the knife was moved 
anteriorly/rostrally, or posteriorly/caudally to the desired 
location with respect to the tuberculum sellae and the optic 
chiasm. The knife was lowered between the cerebral 
hemispheres into position and a final radiogram confirmed 
the location of the knife. Deafferentation was performed 
with a modified Halasz knife specially designed for beef 
heifers, using a technique similar to that described by Krey 
et al. (1975). This knife formed an arc 11.0 mm height and 
a radius of 5.0 mm. For AHD the knife was inserted between 
the cerebral hemispheres. With the arc pointed rostrally, 
it was lowered slowly to the desired location based on the 
first radiogram, the position was confirmed and slowly 
rotated 90 The knife then was rotated 180° in the reverse 
direction. The motion was again reversed and the knife 
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again rotated 180 . Finally, it was returned to midline and 
removed. For PHD, the knife was inserted between the 
cerebral hemispheres. With the arc pointed caudally, it was 
lowered slowly to the desired position and rotated 90° . The 
knife then was rotated 180° in the reverse direction. The 
motion was again reversed and the knife rotated 180° , 
returned to midline and removed. For CED, the knife was 
inserted between the cerebral hemispheres with the arc 
pointed rostrally. It was lowered as previously described. 
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and rotated 360* clock-wise. Then the knife was rotated 360° 
in reverse direction and removed. For PHD and CHD, the 
knife was rotated slowly and carefully to ensure 
deafferentation especially when approaching the ridges 
formed by the trigeminal nerves at the base of the sphenoid 
bone and to avoid bouncing of the knife which could result 
in incompleteness of the cuts. After the knife was 
withdrawn, the edges of the dura mater were sutured with 4-0 
silk ligatures (Ethicon, Inc. Somerville, NJ). The incision 
on the dura mater was covered with gel-foam (Upjohn Co.^ 
Kalamazoo, MI), soaked in bovine thrombine (100 U/ml; Parke 
Davis, Detroit, MI), and the exposed surface was powdered 
with penicillin-G (500,000 ItJ, Lilly, Indianapolis, IN), and 
dihydrostreptomycin (500 mg, Sigma Chemical Co., St. Louis, 
MO). The excised frontal bone was replaced and the skin 
sutured with silk ligatures. 
Sham operation controls 
Four heifers were subjected to the same surgical 
procedures described for hypothalamic deafferentation with 
the exception that the knife was not rotated and therefore 
no cut was performed in the hypothalamus. As in the 
hypothalamic deafferentated animals the location of the 
knife and the alignment of the head in the stereotaxic 
device was confirmed by a lateral radiogram. 
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Ovariectomy 
Seven months after hypothalamic deafferentation or sham 
operation all 16 heifers in this study were bilaterally 
ovariectomized by left paralumbar laparotomy under local 
anesthesia (Xylocain HCl, Astra Pharmaceutical, Westborough, 
MA) as previously described by Anderson (1969). The ovaries 
were fixed in 10% buffered neutral formalin for later 
histological examination. 
Post-surgical Protocol 
Post-operative care 
Intramuscular (i.m.) injection of 100 mg of cortisone 
acetate (25 mg/ml; Cortone, Merck, West Point, PA) was given 
immediately after surgery to all 16 animals in the study to 
control hyperemia. Rectal temperature was monitored hourly 
for 5 hours after surgery and twice daily for at least 1 
week after hypothalamic deafferentation or sham operation. 
All animals were checked twice daily at feeding time to 
determine changes in behavior or eating patterns. 
Blood collection and hormone treatments 
Five days before cranial surgery (D -5) at 0800 hours 
the heifers were penned individually with access to water 
only. Blood samples (8.0 ml) were drawn sequentially from 
the indwelling jugular catheter at 15-min intervals for an 8 
hours period. Blood samples were placed in disposable 
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borosilicate culture tubes (16 x 100 mm) containing 20 lU 
heparin sodium (100 in/ml; N6C0 Biochemicals, Cleveland, OH) 
and immediately centrifuged upon collection. Plasma was 
decanted and stored in disposable culture tubes (12 x 75 mm) 
at -20*C for luteinizing hormone radioimmunoassay. One day 
before cranial surgery (D -1) the same procedure for D -5 
was followed. At the end of the 8 hours bleeding period the 
animal remained isolated and the water source was removed. 
On the day of cranial surgery (D 0) blood samples were 
collected sequentially every 15-min for 2 hours before 
induction of anesthesia and continued throughout anesthesia 
and surgery. Six days after cranial surgery (D +6) the 
animal was again isolated and blood samples collected 
sequentially at 15-min intervals for an 8-h period. On day 
7 after hypothalamic deafferentation or sham operation (D 
+7) animals were treated with a 50 ^g i.v. injection of 
luteinizing hormone-releasing hormone (LHRH, Cystorelin 
#8100 50 yg/ml Abbott Laboratories, North Chicago, IL), via 
the indwelling catheter. The bleeding protocol was as 
follows: blood samples were collected sequentially at 15-min 
intervals for 2 hours before LHRH injection and at 5, 10, 
15-min and then every 15-min for 2 hours after LHRH 
injection. Twenty-eight days after ovariectomy all 
experimental and sham operated heifers were assigned 
randomly to four treatment groups: vegetable oil i.m. plus 
saline i.v., vegetable oil plus 50 ^g LHRH, estradiol 
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benzoate in vegetable oil (i.m.) plus saline, and estradiol 
benzoate in vegetable oil plus 50 yg LHRH. Animals were 
placed in stanchion stalls and the experiment performed 
during a 2 week period. The bleeding protocol was as 
follows: blood samples were collected sequentially hourly 2 
hours before and 10 hours after injection of vegetable oil 
(2 ml, i.m.) or 1 mg of estradiol benzoate in 2 ml of 
vegetable oil. Immediately after the last blood sample was 
collected, an i.v. injection of saline (1 ml) or 50 yg LHRH 
was given and blood samples were collected sequentially at 
5, 10, 15-min and every 30-min for a 20 hour period. 
Analysis of Blood Plasma 
Luteinizing hormone radioimmunoassay (RIA) 
Concentrations of luteinizing hormone (LH) were 
quantified in duplicate in aliquots of 100 or 200 ul plasma 
by a double antibody RIA. Purified bovine LH (LER-1716-2 
1 9 ^ 
and USDA-bLH-I-1) was used for labeling with I 
(chloramine-T method) and for assay standards (0.25, 
0.5,1.0, 2.5, 5, 10, 20, and 40 ng/ml) similar to procedures 
described previously (Niswender et al., 1969). 
Radioiodination was done by adding 5 yl of a 1 yg/yl bLH, 50 
yl 0.5 M sodium phosphate buffer pH 7.5, 1 mCi 125i (lOO 
mCi/ml, IMS-30, Amersham, Arlington Heights, IL) and 15 pi 
of 2 mg/ml chloramine-T (Sigma Chemical Co.) solution into a 
1 ml Wheaton vial (Wheaton Scientific, Millville, NJ) . The 
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reaction mixture was agitated for 2 min before adding 30 ul 
of 2 mg/ml sodium metabisulfite (Sigma Chemical Co) followed 
by 100 ul 0.05M PBS-16% sucrose as transfer solution. A 
sephadex 6-25-150 (Sigma Chemical Co.) column (18 x 0.9 cm) 
was used to separate the labeled antigen and the peak 
fraction (1.0 ml) containing IZ^I-bLH was diluted to 30,000 
to 35,000 cpm in 0.01 M PBS 0.1% gel buffer and used as 
assay tracer. After dilution of ovine LH antiserum (GDN 
#15, 1:40,000) with 0.05 M EDTA-PBS 1:400 normal rabbit 
serum, 200 yl were added to 100 or 200 ul of plasma unknown 
plus 0.01 M PBS 1% gelatin, pH = 7.0 to a final volume of 
500 1. Samples were incubated for 24 hours at 4 C and 100 
p.l of 125l-bLH (30,000 to 35,000 cpm) was added and 
incubation continued for additional 24 hours at 4°C. Then 
200 yl of 1:45 dilution of goat anti-rabbit-y-globulin 
(#20321, Cappel Laboratories Malvern PA) were added and 
incubated 72 hours at 4®C. Three milliliters 0.01 M PBS pH 
7.0 were added to each assay tube and bound and free 
fractions were separated by centrifugation at 2,200 x g for 
30 min, the supernatant was decanted and the radioactivity 
of the pellet determined in a y-well spectrometer (Tracor 
Analytical Model 1197). The antibody at the dilution used, 
125 bound 28-32% of the I bLH. The sensitivity of the assay 
was defined as the amount of LH standard which yielded 95% 
of the radioactive cpm in plasma control tubes. The average 
sensitivity of assay (n = 6) was 0.25 ng/ml. The intra-
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assay variability of LE was determined from replicates of 
two plasma pools (n = 10) a low one from a hypophysial stalk 
transected heifer and a high one from an ovariectomized cow. 
Inter-assay variation was determined by assaying samples (n 
= 10) of the same serum pools in each assay. The intra-
assay and inter-assay coefficients of variation were 8.17 
and 11.21 %, respectively. 
Precision and accuracy of the RIA were evaluated by 
adding 0.25, 0.5, 1.0, 2.5, 5, 10, 20, and 40 ng LH on a 
ng/ml basis (n = 6) to plasma from a long-term hypophysial 
stalk-transected heifer, and to plasma from a long-term 
ovariectomized cow. After subtraction of the plasma blank 
and demonstration of parallelism between the plasma pools, 
the LH concentrations ( + SE) obtained were 0.26 ±0.03 and 
10.76 + 0.36 ng/ml, respectively. 
Statistical analysis of data 
In this experiment heifers were assigned randomly to 
one of four treatments in a split-plot design. Plasma 
concentrations of LH were averaged for each heifer during 
the sampling period. Any value greater than 2 standard 
deviations above the mean during the sampling period of each 
heifer was defined as a secretory spike. A student's t test 
was used to compare the difference between two means. The 
statistical analysis system was used for the analysis of 
data at Iowa State University Computation Center. 
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RESULTS 
Hypothalamic Deafferentation on LH Secretion 
Luteinizing hormone concentrations in peripheral plasma 
were similar (P>0.05) in all treatment groups before 
hypothalamic deafferentation or sham operation (Day 0). The 
pattern of LH secretion was episodic in all 16 heifers and 
the frequency of the spikes was 1 to 2 during an 8-h period 
with a maximum amplitude of 13.74 ng/ml. Basal levels of 
the hormone were maintained between 0.25 to 0.51 ng/ml, 
between episodes. Mean LH values 5 days before surgery (D 
-5) were 0.89 ± 0.15, 0.59 ± 0.13, 0.72 ± 0.13, and 0.48 ± 
0.13 for animals randomly assigned to SOC, AHD, CHD and PHD, 
respectively (Figs. 1-4, table Al). 
On the day before surgery (D -1) LH concentrations were 
similar (P>0.05) to those found on D -5 and the pattern of 
hormone secretion also was similar in all experimental and 
sham operated heifers. Mean LH values at D -1 were 0.77 ± 
0.11, 0.67 ± 0.11, 0.83 ± 0.11, and 0.43 ± 0.11 in SOC, AHD, 
CHD and PHD heifers, respectively (Figs. 1-4, table A2). 
During the day of surgery (DO) LH levels remained similar 
in all treated and sham operated heifers; anesthesia did not 
affect either basal levels or in the pattern of the hormone 
secretion. Mean LH values on D 0 were 0.58 ± 0.11, 0.46 ± 
0.10, 0.76 ± 0.12 and 0.81 ± 0.10 in SOC, AHD, CHD and PHD 
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Figure 1. Peripheral LH plasma concentrations in 
prepuberal beef heifers randomly assigned 
to sham operated control group on Days -5 
and -1. Values are means ± S.E. 
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Figure 2. Peripheral LH plasma concentrations in 
prepuberal beef heifers randomly assigned to 
anterior hypothalamic deafferentated group 
on Days -5 and -1. Values are means ± S.E. 
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Figure 3. Peripheral LH plasma concentrations in 
prepuberal beef heifers randomly assigned 
to complete hypothalamic deafferentated 
group on Days -5 and -1. Values are means ± 
S.E. 
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Figure 4. Peripheral LH plasma concentrations in 
prepuberal beef heifers randomly assigned 
to posterior hypothalamic deafferentated 
group on Days -5 and -1. Values are means ± 
S.E. 
53 
heifers, respectively (Figs. 5-8, table A3). Six days after 
hypothalamic deafferentation or sham operation, LH 
concentrations in peripheral plasma were similar (P>0.05) in 
all treated and sham operated animals. However the 
amplitude of the LH spikes was reduced (P<0.01) in AHD when 
compared SOC, (6.17 ± 0.80 vs 2.33 ± .37 ng/ml). Likewise 
the amplitude of the LH spikes was reduced (P<0.05) in CHD 
when compared with SOC (6.16 i 0.80 vs 3.86 ± 1.07 ng/ml). 
No changes (P>0.05) in amplitude of the LH spikes were 
evident when SOC and PHD groups were compared (6.16 ± 0.80 
vs. 8.85 ± 3.10 ng/ml). The overall mean LH concentrations 
on D +6 were 0.78 ± 0.18, 0.57 ± 0.18, 0.67 ± 0.21 and 1.31± 
0.19 in SOC, AHD, CHD and PHD, respectively (Figs. 9-12, 
table A4). 
Effect of LHRH after hypothalamic deafferentation on plasma 
LH levels 
Administration of 50 of LHRH i.v. 7 days (D= +7) 
after hypothalamic deafferentation resulted in an abrupt 
increase (P>0.0001) in peripheral plasma LH concentrations 
from baseline (0.47 ±0.08 ng/ml) to peak levels of 17.44 -
0.84, 13.16 ± 0.79, 16.82 ± 0.86, and 13.46 ± 0.68, ng/ml in 
SOC, AHD, CHD and PHD, respectively, within 30 min after 
LHRH injections. The amplitude of the LH spike in response 
to LHRH was similar (P>0.05) in all treated and sham 
operated heifers. Overall mean LH concentrations during the 
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Figure 5. Peripheral LH plasma concentration in sham 
operated control heifers on the day of surgery 
(Day 0). Values are means ± S.E. 
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Figure 6. Peripheral LH plasma concentrations in anterior 
hypothalamic deafferentated heifers on the day 
of surgery (Day 0). Values are means ± S.E. 
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Figure 7. Peripheral LH plasma concentrations in complete 
hypothalamic deafferentâted heifers on the day 
of surgery (Day 0). Values are means ± S.E. 
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Figure 8. Peripheral LH plasma concentrations in posterior 
hypothalamic deafferentated heifers on the day 
of surgery (Day 0). Values are means ± S.E. 
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Figure 9. Peripheral LH plasma concentrations in sham 
operated control heifers six days after craneal 
surgery (Day 6). Values are means ± S.E. 
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Figure 10. Peripheral LH plasma concentrations in anterior 
hypothalamic deafferentated heifers six days 
after craneal surgery. Values are means ± S.E. 
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Figure 11. Peripheral LH plasma concentrations in complete 
hypothalamic deafferentated heifers six days 
after craneal surgery. Values are means ± S.E. 
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Figure 12. Peripheral LH plasma concentrations in posterior 
hypothalamic deafferentated heifers six days 
after craneal surgery. Values are means ± S.E. 
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4-h bleeding period were 5.69 ± 0.29, 4.22 ± 0.29, 5.93 ± 
0.29 and 5.14 ± 0.29 in SOC, AHD, CHD and PHD heifers, 
respectively (Figs.13-16, table A5). Plasma circulating LH 
levels decreased rapidly from peak values but remained above 
baseline by 2 h after LHRH injection. 
Effect of ovariectomy, estrogen replacement and LHRE on LH 
secretion 
Removal of the endogenous estrogen source 7 months 
after hypothalamic deafferentation caused a significant 
increase (P<0.01) in basal LH levels in all experimental and 
sham operated heifers. After i.m. injection of either 
vegetable oil or saline no changes in the overall mean LH 
plasma concentrations were observed, and an episodic pattern 
of LH release was evident during the 30 h bleeding period 
(Figs. 17-20, table A6). Six days after the injection of 
vegetable oil or saline, all experimental and sham operated 
heifers were injected with oil i.m. and 50 '^g LHRH i.v. A 
significant increase (Be 0.001) in peripheral plasma 
concentrations of LH was detected. Basal LH levels were 
elevated from 10.93 ± 0.90 ng/ml to peak levels of 65.9 ± 
9.7, 59.68 ± 6.26, 368.8 ±32.60, and 172.58 ± 18.90, ng/ml 
in SOC, AHD, CHD and PHD animals within 30 min after LHRH 
injection, respectively. The amplitude of the LH spike in 
response to LHRH was greater (P<0.01) in CHD and PHD heifers 
when compared with SOC and AHD heifers. The overall means 
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Figure 13. Peripheral LH plasma concentrations in sham 
operated control heifers after 50 ug LHRH 
injection. Values are means ± S.E. 
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Figure 14. Peripheral LH plasma concentrations in anterior 
hypothalamic deafferentated heifers after 50 ug 
LHRH injection. Values are means ± S.E. 
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Figure 15. Peripheral LH plasma concentrations in complete 
hypothalamic deafferentated heifers after 50 y g 
LHRH injection. Values are means ± S.E. 
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Figure 16- Peripheral LH plasma concentrations in posterior 
hypothalamic deafferentated heifers after 50 y g 
LHRH injection. Values are means ± S.E. 
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Figure 17. Peripheral LH plasma concentrations in sham operated 
control/ ovariectomized beef heifers after oil and 
saline injection. Values are means ± S.E. 
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Figure 18. Peripheral LH plasma concentrations in anterior 
hypothalamic deafferentiated, ovariectomized beef 
heifers after oil and saline injection. Values 
are means 1 S.E. 
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Figure 19. Peripheral LH plasma concentrations in complete 
hypothalamic deafferentiated, ovariectomized beef 
heifers after oil and saline injection. Values 
are means ± S.E. 
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Figure 20. Peripheral LH plasma concentrations In posterior 
hypothalamic deafferentated, ovarlectomlzed beef 
heifers after oil and saline injection. Values 
are means ± S.E. 
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plasma LH concentrations during the 30 h bleeding period 
were 13.79 ± 2.65, 11.43 ± 2.65, 26.49 ± 3.05 and 16.78 ± 
2.65 ng/ml for SOC, AHD, CHD and PHD heifers, respectively 
(Figs. 21-24, table A7). The statistical analyses of the 
data indicated a significant increase (P<0.05) in LH 
concentrations in CHD animals when compared with SOC. 
However, this difference may be attributed to high plasma LH 
concentrations exhibited by heifer 484 (926.00 ng/ml) 30 min 
after LHRH injection. One week after vegetable oil or 
saline treatment, each heifer was challenged with 1 mg 
estradiol benzoate in vegetable oil i.m. plus saline. 
Intramuscular injection of 1 mg estradiol benzoate to 
ovariectomized SOC and AHD heifers produced a sharp 
elevation on circulating levels of LH from baseline (6.06 ± 
0.66 ng/ml) to an average peak levels of 195.9 ± 23.79 ng/ml 
within 17.3 + 0.3 hours after estradiol benzoate 
administration. A negative feedback effect of estradiol 
benzoate on LH secretion was evident within 2 h after 
injection; LH levels were reduced and maintained below 
average basal concentrations for at least 10 h after 
estradiol benzoate. Thereafter, episodic LH release was 
resumed and rising in circulating levels was evident by 14 h 
alter estradiol administration. The overall mean plasma LH 
concentrations during the 30 h bleeding period were 42.35 ± 
2.78 and 30.44 ± 2.78 in SOC and AHD heifers, respectively 
Figure 21. Peripheral LH plasma concentrations in sham 
operated çontrol, ovarlectomized beef heifers 
after oil and 50 yg LHRH. Values are means 
± S.E. 
720 040 eeo 
T  I  M e  <  m I  o  >  
Figure 22. Peripheral LH plasma concentrations in anterior 
hypothalamic deafferentated, ovariectomized beef 
heifers after oil and 50 pg LHRH. Values are 
means ± S.E. 
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Figure 23. Peripheral LH plasma concentrations in complete 
hypothalamic deafferentated, ovariectomized beef 
heifers after oil and 50 yg LHRH. Values are 
means 1 S.E. 
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Figure 24. Peripheral LH plasma concentrations in posterior 
hypothalamic deafferentated, ovariectomized beef 
heifers after oil and 50 ng LHRH. Values are 
means 1 S.E. 
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(Figs. 25, 2 6 ,  table A8). Estradiol benzoate failed to 
induce a preovulatory-like LH surge in 5 of 7 heifers in the 
CHD and PHD groups. Furthermore, the estradiol negative 
feedback was not evident in these two groups. The overall 
meem LH concentrations during the 30-h bleeding period were 
reduced (P<0.01) in CHD and PHD when compared with SOC 
(12.75 ± 3.2 and 13.23 ± 2.78 vs. 42.35 ± 2.78 ng/ml, 
respectively. Figs. 27, 28, table AS). 
Six days after estradiol benzoate injections all 
experimental and sham operated heifers were injected i.m. 
with 1 mg estradiol benzoate plus a 50- ug LHKH injection 
i.v. 10 h after estradiol injection. In every case all 
heifers released LH to peak levels within 30 min after LHRH 
injection. Mean LH peak concentrations were 209.90 ± 32.0, 
153.36 ± 11.5, 196.44 ± 8.90, and 185.00 ± 9.08 in SOC, AHD, 
CHD and PHD animals, respectively (Figs. 28-32, table A9). 
It was interesting that the administration of estradiol 
benzoate followed by LHRH significantly reduced (P<0.05) the 
overall mean LH concentrations in SOC and AHD heifers when 
compared with mean LH levels in the same animals when LHRH 
injection was not given (29.07 ± 2.36 and 19.98 ± 2.02 vs. 
42.35 ± 2.78 and 30.44 ± 2.18 ng/ml, respectively). On the 
other hand, CHD and PHD heifers released more LH after 
estradiol benzoate plus LHRH injection than estradiol 
benzoate alone during the 30-h bleeding period (23.28 ± 2.50 
Figure 25. Peripheral LH plasma concentrations in sham 
operated control, ovariectomized beef heifers 
after 1 mg estradiol benzoate and saline. 
Values are means ± S.E. 
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Figure 26. Peripheral LH plasma concentrations in anterior 
hypothalamic deafferentated, ovariectomized beef 
heifers after 1 mg estradiol benzoate and saline. 
Values are means 1 S.E. 
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Figure 27. Peripheral LH plasma concentrations in complete 
hypothalamic deafferentated, ovariectomized beef 
heifers after 1 mg estradiol benzoate and saline. 
Means ± S.E. 
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Figure 28. Peripheral LH plasma concentrations in posterior 
hypothalamic deafferentation, ovariectomized beef 
heifers after 1 mg estradiol benzoate and saline. 
Values are means 1 S.£. 
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Figure 29. Peripheral LH plasma concentrations In sham 
operated control, ovarlectomized beef heifers 
after 1 mg estradiol benzoate and 50 pg 
LHRH. Values are means ± S.E. 
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Figure 30. Peripheral LH plasma concentrations in anterior 
hypothalamic deafferentated, ovariectomlzed beef 
heifers after 1 mg estradiol benzoate and 50 pg 
LHRH. Values are means ± S.E. 
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Figure 31. Peripheral LH plasma concentrations in complete 
hypothalamic deafferentated, ovariectomized beef 
heifers after 1 mg estradiol benzoate and 50 v>g 
LHRH. Values are means 1 S . E .  
LUTEINIZING HORMONE CONCENTRAT i ON. mg/ml 
 ^  ^ M M M k u  
» 9 M • 0 * 0 M 9  
0 0 0 0 0 0 0 0 0 
s 
3 
0 
86 
Figure 32. Peripheral LH plasma concentrations in posterior 
hypothalamic deafferentated» ovariectomized beef 
heifers after 1 mg estradiol benzoate and 50 yg 
LHRH. Values are means ± s.E. 
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and 20.11 + 2.68 vs. 12.75 + 3.20 and 13.22 + 2.78 ng/ml, 
respectively). 
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DISCUSSION 
The results from the present investigation indicate 
that the amplitude of the LH spikes was significantly 
reduced after anterior and complete hypothalamic 
deafferentation in prepuberal beef heifers. A major 
determination of the amplitude of the LH pulses is the 
frequency with which the pulses occur. Several studies have 
demonstrated that in ovariectomized ewes with hypothalamo-
pituitary disconnections or in rhesus monkeys with arcuate 
nuclei lesions, the amplitude of the LH pulses that are 
generated by replacement of exogenous LHRH are dependent 
upon the LHRH frequency (Wildt et al., 1981; Clarke et al., 
1984) . In the present study, there were no significant 
changes in the frequency of LH pulses. It has been reported 
that the prepuberal period is associated with a lack of 
pituitary stimulation rather than an inability to the 
response to LHRH. Also, the incidence of episodes up to 4 
per 24 h in prepuberal beef heifers has been documented 
(McLeod et al., 1984). Furthermore, Clarke and Cummins 
(1985a) reported that in the ewe there is a relationship 
between the amplitude of the LH pulses and the size of the 
releasable pool of LH in the pituitary gland. As frequency 
of LHRH pulses is decreased, the amplitude of the LH 
responses is increased in direct proportion to the size of 
the releasable LH pool. Therefore, the reduction in the 
amplitude of the spikes in this study may be related to a 
103 
reduction in the availability of LHRH at the pituitary level 
at given times due to deafferentation of neural pathways 
apparently traversing the anterior hypothalamus. 
It is likely that in cattle as in other species, the 
LHRE containing neuronal cell bodies, axons and axon-
terminals are scattered throughout the hypothalamus as well 
as the midbrain and the limbic forebrain (Barry, 1973; Barry 
et al., 1973; Silverman, 1976; Silverman and Zimmerman, 
1978; Silverman et al., 1979). Anterior, complete or 
posterior hypothalamic deafferentation in the present study 
had little or no effect on the episodic pattern of LH 
secretion in these prepuberal heifers. Similar results have 
been reported from complete hypothalamic-deafferentated, 
ovariectomized rats (Blake and Sawyer, 1974; Kawakami et 
al., 1978). Soper and Weick (1980) suggested that the 
regulation of the pulsatile release of LH secretion was 
within the hypothalamo-pituitary axis and that the arcuate 
nucleus may be involved. Jackson et al. (1978) reported 
that the effects of hypothalcimic deafferentation on LH 
secretion in ovariectomized ewes varied with the anterior 
location of the knife cuts. In the rat, disconnection of 
the arcuate nucleus inhibited pulsatile LH release (Blake 
and Sawyer, 1974). In the pig anterior or complete 
hypothalamic deafferentation abolished the pulsatile release 
not only of LH, but also affected the pattern as well as the 
basal concentration of growth hormone (Molina et al.. 
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1986a,b). 
The results from the present study are in agreement 
with those reported by Jackson et al. (1978) where anterior 
hypothalamic deaffer.entation did not obliterate pulsatile LH 
secretion in the ewe. There is also evidence in the rhesus 
monkey that supports the idea that mechanism which regulates 
gonadotropin secretion is completely functional after 
complete hypothalamic deafferentation (Krey et al., 1975). 
The lack of effects of posterior hypothalamic 
deafferentation on the pattern of LH secretion is well 
documented in the rat, rhesus monkey and the pig. For 
example, Blake and Sawyer (1974), Krey et al., (1975), 
Molina et al. (1986a) reported that lesions located 
posterior to the MBH produced no effect on plasma LH 
peripheral concentrations or in the rhythm of LH secretion 
in the rat, rhesus monkey and pig. In the present study, 
disconnection of the posterior neural links of the 
hypothalamus produced no significant change in the pattern 
of LH secretion in prepuberal heifers. 
In the intact ewe, the ability of the anterior 
pituitary gland to release LH following infusion of LHRH 
depends upon the stage of the estrous cycle at which hormone 
infusion occurred (Reeves et al., 1971). Pulsatile infusion 
of LHRH into hypophysial stalk-transected beef heifers 
elicited an increase in peripheral serum LH concentrations 
(Awotwi et al., 1984). Pomerantz et al. (1974) reported 
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that the magnitude of increase in circulating LH levels is 
dependent upon the LHSH dosage in the pig. Similar results 
have been reported for LHRH extracted from hypothalami of 
different species (e.g., rat, sheep, and pig) which has 
different degrees of purities (Reeves et al., 1972; Kastin 
et al., 1970). In the present study, a significant increase 
in peripheral plasma LH concentrations was observed within 
30 min after i.v. injection of 50^g LEES in all experimental 
and sham operated heifers. Several studies have 
demonstrated that a pharmacological dosage of LHRH 
stimulates LH release in intact postpuberal heifers and 
postpartum dairy cows (Maurer and Rippel, 1972; Kittock et 
al., 1972; Fernandes et al., 1978). For example, 150 ^g 
LHRH given at 4-h intervals during Days 16 to 19 of the 
estrous cycle produces mean LH peak blood levels of 5 
ng/ml which were higher than controls 1 ng/ml (Kinder et 
al., 1975). These LH peaks occur within 30 min after LHRH 
and return to basal levels within 4 h. In the present 
study, the LH peaks observed in all experimental and sham 
operated heifers were higher than those reported by other 
investigators. However, it is possible that prepuberal 
heifers are more responsive to LHRH than postpartum dairy 
cows due to previous exposure to large quantities of 
estrogens. It is also possible that the amount of 
releasable LH stored in the pituitary gland was dampened 
immediately after 50 y g LHRH. In prepuberal intact calves 
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the daily administration of LHBH causes an increase in 
peripheral serum levels of LH which peak 2 h after injection 
and return to basal levels within 6 h (Mellin et al., 1975). 
It is likely that the LHRH preparation used in Mellin* s 
study was either not highly purified or of low potency. The 
preparation utilized in the present study has been 
previously tested and it is capable of releasing maximum LH 
levels within 30 min after injection in pigs (Molina et al., 
1986a; Carpenter and Anderson, 1985). 
Several studies demonstrate that an increase in 
circulating levels of estrogen similar to or less than those 
that occur during proestrus will induce preovulatory-like 
surges of LH and FSH in ovariectomized heifers (Hobson and 
Hansel, 1972; Chenault et al., 1975; Kesner et al., 1982). 
Similar results have been reported in monkeys and rats 
(Karsch et al., 1973; Goodman, 1978). Goodman et al. (1981) 
gave estradiol and progesterone replacement to ewes 
immediately after ovariectomy and mimicked the 
concentrations of these steroids found during proestrus. 
While this replacement regimen induced FSH and LH surges, 
however, the magnitude of the LH surge was substantially 
less than that of the preovulatory LH surge. Thus, 
induction of LH surge in ewes may require more than 
decreasing progesterone and increasing estradiol 
concentrations in blood. 
The present study demonstrated that intramuscular 
107 
injection of 1 mg estradiol benzoate to ovariectomized SOC 
and AHD heifers produced a sharp elevation in circulating LH 
levels within 17.3 h after injection. Similar results have 
been reported by Kesner et al. (1981) in ovariectomized cows 
and steers given LHSH 2 or 8 hours after estradiol 
administration. Estradiol benzoate produced a negative 
feedback effect on LH secretion during the first 10 h after 
injection. A decrease in the LH pulses as well as a 
reduction in basal levels of the hormone were evident. 
These results are in agreement with those reported by 
Schillo et al. (1982) where estradiol inhibited LH release 
by influencing the pulsatile mode of its secretion, and the 
threshold to negative feedback increases as heifers approach 
puberty. 
In five of seven heifers in CHD and PHD groups of the 
present study, estradiol benzoate failed to induce a 
preovulatory LH surge comparable to that in SOC and AHD 
animals. Furthermore, the negative feedback effect of 
estrogen was also evident in these two groups. These 
findings indicate that the posterior neural links of 
hypothalamus play a major role in regulating the 
preovulatory-like LH surge in beef heifers. Several studies 
have reported that symmetrical anterior hypothalamic 
deafferentation blocked or reduced markedly the ability of 
exogenous estrogen to elicit a LH surge in ewes. Cuts 
located posterior to the suprachiasmatic nuclei totally 
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blocked the stimulatory effect of estradiol on LH, whereas 
cuts which transected or damaged the suprachiasmatic nuclei 
resulted either in a small prolonged elevation of LH or 
greatly dampened LH surges after injection of estradiol 
benzoate (Jackson et al., 1978). Furthermore, in ewes with 
intact ovaries, anterior hypothalamic deafferentation 
blocked LH-induced ovulation. In sham operated ewes, there 
was no effect of estradiol benzoate induced LH release. 
These results suggested that the integrity of the neural 
connections between the anterior hypothalamus and the medial 
basal hypothalamus are required for the estradiol benzoate-
induced LH surge and ovulation in the ewe (Jackson et al., 
1978) . The results from the present study indicate that the 
posterior but not the anterior integrity of neural 
connections of the hypothalamus is required for the 
estradiol benzoate-induced LH surge in ovariectomized beef 
heifers. It may be possible that LHBH degradating activity 
may be regulated by different mechanisms in the bovine 
hypothalamus. Furthermore, it is possible that the site for 
estrogen action at hypothalamic level has been damaged, 
therefore, LHBH has not been released to elicit an LH surge 
in these heifers. This possibility is reinforced when one 
considers the effect of estradiol benzoate in combination 
with LHRH. LH peaks were similar (P>0.05) in all 
experimental and sham operated heifers after estradiol plus 
LHRH and the overall mean LH concentration in CHD and PHD 
109 
heifers during the 30 h bleeding period was higher (P<0.05) 
than after estradiol benzoate treatment alone. 
In conclusion anterior and complete hypothalamic 
deafferentation reduced the amplitude of the LH spikes in 
prepuberal beef heifer with intact ovaries. After 
ovariectomy, a significant increase in LH basal levels was 
evident but no differences were observed in the overall LH 
secretion. Estradiol benzoate administered to 
ovariectomized beef heifers bearing complete or posterior 
hypothalamic deafferentation was unable to release a 
preovulatory-like LH surge in these heifers. Therefore, 
these results indicate that there is a transient change in 
LH secretion after AHD or CHD in prepuberal heifers with 
intact ovaries. Furthermore, the integrity of the neural 
connection of the posterior hypothalamus is required for 
estradiol induced LH surges in beef heifers. 
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APPENDIX 
I 
Table Al. Luteinizing Hormone Concentrations in Peripheral Plasma of Hypothalamic 
Deafferentiated Prepubertal Beef Heifers, ng/ml 
Day -5 
Time (minutes) 
Experimental Heifer 12345678 
group no. (0) (15) (30) (45) (60) (75) (90) (105) 
sham 193 0, .25 0 .29 0, .61 0 .94 0, .30 0 .61 0 .30 0 .25 
698 0 .61 0 .30 0 .28 0 .25 0 .27 0 .25 0 .25 0 .31 
858 -
654 0, .25 0, .30 0, .30 0, .30 0. 30 0, .26 0. 32 0, .82 
X 0. 37 0, .29 0, .40 0, .49 0. 29 0, .37 0, .29 0. 46 
S.E. 0, .12 0 0, .32 0, .22 0. 01 0, .12 0, .02 0, .18 
anterior 860 1. ,96 0. 30 0. ,30 0. 41 0. 30 0. 25 0. 25 0. 25 
830 0. 25 0. 25 0. ,25 0. 30 0. 25 0. 61 0. 30 0, .25 
696 0. 25 0. ,25 0. ,36 0. ,42 0. ,30 0. ,30 0. ,25 0. ,25 
824 0. 95 0. ,33 0. , 66 0. ,30 0. ,28 0. ,26 0. ,33 0. ,62 
X 0. 85 0. 28 0. 39 0. 36 0. ,28 0. 36 0. 28 0. 34 
S.E. 0. 40 0. 02 0. 09 0. 03 0. 01 0. 08 0. 02 0. ,09 
Table Al. (Continued) 
Day -5 
Time (minutes) 
Experimental Heifer 1 2 3 4 5 6 7 8 
group no. (0) (15) (30) (45) (60) (75) (90) (105) 
complete 484 0 .66 4. 32 5. 59 3. 08 5. 88 3. 75 2. 39 7 .37 
160 0 .61 0. 35 0. 26 0. 64 0. 30 0. 30 0. 26 0 .64 
688 0 .70 0. 54 0. 57 0. 39 0. 33 0. 40 0. 27 0 .27 
672 3 .50 0. 68 0. 61 0. 43 0. 32 0. 26 0. 93 0 .27 
X 1 .37 1. 47 1. 76 1. 14 1. 71 1. 18 0. 96 2 .14 
S.E. 0 .71 0. 95 1. 28 0. 65 1. 39 0. 86 0. 50 1 .75 
posterior 862 0 .55 0. 65 0. 25 0. 32 0. 43 0. 40 0. 37 0 .26 
866 0 .38 1. 64 0. 61 0. 33 1. 51 0. 66 0. 32 0 .26 
658 0 .79 0. 51 0. 46 0. 30 0. 25 0. 30 0. 30 0 .25 
692 0 .58 0. 30 0. 46 0. 30 0. 25 0. 25 0. 25 0 .25 
X 0 .58 0. 78 0. 44 0. 31 0. 61 0. 40 0. 31 0 .26 
S.E. 0 .08 0. 30 0. 07 0. 01 0. 30 0. 09 0. 02 0 
Table Al. (continued) 
Day -5 
Time (minutes) 
Experimental Heifer 9 10 11 12 13 14 15 16 
group no. (120) (135) (150) (165) (180) (195) (210) (225) 
sham 
anterior 
193 0.29 0.30 2.89 6.07 1.23 0.29 0.25 0.25 
698 0.30 0.40 0.35 0.25 0.25 0.30 2.46 8.04 
858 -
654 1.76 6.80 4.90 2.41 0.94 0.63 0.32 0.29 
X 0.78 3.03 2.38 1.24 0.54 0.41 1.01 1.79 
S.E. 0.50 1.39 1.06 0.62 0.21 0.11 0.73 1.52 
860 0.43 1.73 0.92 0.25 0.30 0.25 0.30 0.38 
830 0.30 1.42 0.49 0.25 0.30 0.25 0.61 0.30 
696 0.30 0.25 0.26 0.32 0.26 0.32 0.26 0.30 
824 0.25 0.30 0.25 0.25 0.30 0.87 0.25 0.25 
X 0.32 0.92 0.48 0.27 0.29 0.42 0.36 0.31 
S.E. 0.04 0.38 0.16 0.02 0.01 0.15 0.09 0.03 
Table Al. (continued) 
Day -5 
Time (minutes) 
Experimental Heifer 9 1Ô 11 12 13 14 15 16 
group no. ( 120) (135) (150) (165) (180) (195) (210) (225) 
complete 484 10 .12 10. 66 13. 74 7. 05 4. 08 9. 13 3. 55 3 .74 
168 0 .25 0. 25 0. 25 0. 64 0. 56 4. 28 6. 85 0 .26 
688 0 .38 0. 37 0. 61 0. 37 0. 77 0. 67 0. 57 0 .26 
672 0 .30 0. 32 0. 30 0. 36 1. 24 0. 82 0. 32 0 .26 
X 2 .76 2. 90 3. 72 2. 10 1. 66 2. 72 1. 17 1 .13 
S.E. 2 .45 2. 59 3. 34 1. 65 0. 82 2. 14 0. 80 0 .87 
posterior 862 0 .31 0. 30 0. 25 0. 28 0. 46 0. 61 0. 25 0 .25 
866 0 .31 0. 26 0. 99 0. 42 0. 30 0. 25 0. 92 0 .82 
658 0 .42 0. 61 0. 62 0. 41 0. 25 0. 26 0. 25 0 .33 
692 0 .32 0. 41 0. 62 0. 43 0. 30 0. 26 0. 25 0 .33 
X 0 .34 0. 40 0. 62 0. 39 0. 33 0. 34 0. 42 0 .43 
S.E. 0 .03 0. 08 0. 15 0. 04 0. 05 0. 09 0. 17 0 .13 
Table Al. (Continued) 
Day -5 
Time (minutes) 
Experimental Heifer 17 18 19 20 21 22 23 2 4  
group no. (240) (255) (270) (285) (300) (315) (330) (345) 
sham 
anterior 
193 0.32 0.41 0.38 0.26 0.26 0.26 0.61 0.42 
698 2.73 1.48 0.32 0.29 0.26 0.25 0.25 0.25 
858 -
654 0.26 0.26 0.26 0.26 0.30 0.30 0.35 1.32 
X 1.10 0.72 0.32 0.27 0.27 0.27 0.40 1.0 
S.E. 0.81 0.38 0.03 0.01 0.01 0.01 0.10 0.37 
860 0.87 0.25 0.30 0.54 0.25 0.25 3.09 0.63 
830 0.25 0.25 0.25 0.30 0.30 0.26 0.93 0.63 
696 0.25 0.25 0.30 0.61 0.84 1.02 0.91 0.63 
824 0.31 0.25 0.40 0.30 0.28 0.30 0.36 0.29 
X 0.42 0.25 0.31 0.44 0.42 0.46 1.32 0.54 
S.E. 0.15 0 0.03 0.08 0.14 0.19 0.60 0.08 
Table Al. (Continued) 
Day -5 
Time (minutes) 
Experimental Heifer 17 18 19 20 21 22 23 24 
group no. (240) (255) (270) (285) (300) (315) ( 330) (345) 
complete 484 10. 22 8. 33 3. 52 2. 30 3. 71 2. 10 1 .70 0. 87 
168 0. 30 0. 25 0. 36 0. 25 0. 26 0. 32 0 .36 0. 48 
688 0. 80 0. 52 0. 27 0. 87 6. 69 7. 14 5 .63 3. 39 
672 0. 25 0. 40 0. 36 0. 25 0. 32 0. 25 0 .25 0. 26 
X 2. 89 2. 38 1. 13 0. 79 2. 74 2. 45 1 .98 1. 25 
S.E. 2. 45 1. 99 0. 80 0. 50 1. 54 1. 62 1 .26 0. 72 
posterior 862 0. 25 0. 32 0. 61 0. 40 2. 80 1. 44 0 .61 0. 33 
866 0. 30 0. 25 0. 25 0. 25 0. 25 0. 31 0 .25 0. 40 
658 0. 35 0. 48 0. 47 0. 28 0. 26 1. 74 1 .86 2. 19 
692 0. 35 0. 38 0. 27 0. 28 0. 26 0. 74 0 .32 0. 46 
X 0. 31 0. 36 0. 45 0. 30 0. 89 1. 06 0 .76 0. 84 
S.E. 0. 02 0. 05 0. 07 0. 03 0. 64 0. 32 0 .37 0. 45 
Table Al. (Continued) 
Day -5 
Time (minutes) 
Experimental Heifer 25 26 27 28 29 30 31 32 
group no. (360) (375) (390) (405) (420) (435) (450) (465) 
sham 
anterior 
193 0.83 1.60 2.91 7.36 3.00 1.29 0.30 0.27 
698 0.32 0.32 0.25 0.25 0.25 0.26 0.30 0.25 
858 — 
654 0.96 0.62 0.30 0.25 0.25 0.26 0.26 0.26 
X 1.37 1.85 1.15 0.62 0.33 0.27 0.29 0.26 
S.E. 0.75 1.30 0.88 0.37 0.08 0.01 0.01 0.00 
860 0.30 0.86 0.25 0.25 0.25 0.25 0.25 0.25 
830 0.25 0.93 0.42 0.30 0.25 0.25 0.25 0.25 
696 0.25 0.25 1.00 2.46 4.50 3.13 1.25 0.95 
824 2.31 2.47 3.88 2.08 1.19 0.61 0.72 0.78 
X 0.78 1.13 1.39 1.27 1.55 1.06 0.62 0.56 
S.E. 0.51 0.47 0.85 0.58 1.01 0.70 0.24 0.18 
Table Al. (Continued) 
Day -S 
Time (minutes) 
Experimental Heifer 25 26 27 28 29 30 31 32 
group no. ( 360) (375) (390) (405) (420) (435) (450) (465) 
complete 484 1 .80 5. 27 3. 23 3. 89 3. 33 2. 41 3. 20 2. 00 
168 0 .36 0. 62 0. 41 0. 29 2. 75 6. 25 8. 25 10. 25 
688 2 .49 1. 39 1. 01 0. 75 0. 74 0. 82 0. 30 0. 25 
672 0 .25 0. 43 0. 25 0. 25 0. 25 0. 25 0. 95 0. 93 
X 1 .22 1. 93 1. 22 1. 30 1. 77 2. 43 3. 18 3. 36 
S.E. 0 .55 1. 13 0. 69 0. 87 0. 75 1. 35 1. 80 2. 32 
posterior 862 0 .25 0. 25 0. 41 0. 36 0. 25 0. 30 0. 32 0. 25 
866 0 .41 0. 30 0. 36 0. 25 0. 25 0. 25 0. 25 0. 25 
658 1 .43 0. 44 0. 49 0. 56 0. 63 0. 32 0. 30 0. 25 
692 0 .52 0. 74 1. 30 1. 98 0. 63 0. 32 0. 30 0. 25 
X 0 .65 0. 43 0. 64 0. 79 0. 44 0. 30 0. 29 0. 25 
S.E. 0 .26 0. 11 0. 22 0. 40 0. 11 0. 02 0. 01 0 
Table A2. Luteinizing Hormone Concentrations in Peripheral Plasma of Hypothalamic 
Deafferentiated Prepubertal Beef Heifers, ng/ml 
Day -1 
Time (minutes) 
Experimental Heifer 12345678 
group no. (0) (15) (30) (45) (60) (75) (90) (105) 
sham 
anterior 
193 0.25 0.25 0.25 0.25 0.26 0.25 0.25 0.25 
698 0.25 0.25 0.35 0.25 0.26 0.25 0.25 0.26 
858 0.26 0.25 0.30 0.36 0.25 0.28 0.46 1.64 
654 0.25 0.26 0.25 0.26 0.48 0.38 0.36 0.32 
X 0.25 0.25 0.29 0.28 0.31 0.29 0.33 0.62 
S.E. 0 0 0.02 0.03 0.06 0.03 0.05 0.34 
860 0.26 7.21 2.85 1.33 0.69 0.32 0.27 0.25 
830 0.27 0.43 0.42 0.84 0.27 0.25 0.25 0.27 
696 0.32 0.29 0.40 0.82 0.26 0.25 0.28 0.30 
824 0.36 0.26 0.25 0.25 0.26 0.25 0.48 0.30 
X 0.30 2.05 0.98 0.81 0.37 0.27 0.32 0.28 
S.E. 0.02 1.72 0.62 0.22 0.11 0.02 0.05 0.01 
Table A2. (Continued) 
Day -1 
Time (minutes) 
Experimental Heifer 12345678 
group no. (0) (15) (30) (45) (60) (75) (90) (105) 
complete 
posterior 
484 9.77 3.77 2.12 1.32 10.49 5.33 2.76 1.70 
168 0.26 0.32 0.28 0.26 0.26 0.26 0.30 0.28 
688 0.32 0.26 0.28 0.26 0.26 0.26 0.32 0.32 
672 0.26 0.30 0.28 0.30 0.26 0.26 0.68 0.49 
X 2.65 1.16 0.74 0.54 2.82 1.53 1.02 0.70 
S.E. 2.37 0.87 0.46 0.26 2.56 1.26 0.59 0.34 
862 0.26 0.26 0.26 0.38 0.30 0.26 0.28 0.30 
866 0.26 0.26 0.26 0.26 0.26 0.93 0.84 0.36 
658 0.26 0.25 0.25 0.28 0.30 0.38 0.30 0.26 
692 0.26 0.26 0.26 0.26 0.26 0.26 0.26 0.26 
X 0.26 0.26 0.26 0.27 0.28 0.46 0.42 0.30 
S.E. 0 0 0 0.01 0.01 0.16 0.14 0.02 
Table A2. (Continued) 
Day -1 
Time (minutes) 
Experimental Heifer 9 10 11 12 13 14 15 16 
group no. (120) (135) (150) (165) (180) (195) (210) (225) 
sham 
anterior 
193 0.25 6.14 0.83 0.26 0.32 0.28 0.30 0.40 
698 0.25 0.25 0.25 0.26 0.25 0.25 0.26 0.26 
858 2.36 4.52 6.30 4.29 3.32 2.02 1.06 0.26 
654 0.27 0.27 0.25 0.25 0.27 0.27 0.48 0.25 
X 0.78 1.80 1.66 1.26 1.04 0.70 0.52 0.29 
S.E. 0.52 1.01 1.22 1.01 0.76 0.44 0.18 0.04 
860 0.25 0.27 0.25 0.25 0.26 0.27 0.25 0.25 
830 0.29 0.44 0.37 0.27 0.60 0.27 0.27 0.31 
696 0.25 0.29 0.29 0.26 0.26 0.29 0.31 0.25 
824 0.25 0.27 0.27 0.27 0.25 0.26 0.25 0.25 
X 0.26 0.32 0.30 0.26 0.34 0.27 0.27 0.26 
S.E. 0.01 0.04 0.03 0.01 0.09 0.01 0.01 0.02 
Table A2. (Continued) 
Day -1 
Time (minutes) 
Experimental Heifer 9 10 11 12 13 14 15 16 
group no. (120) (135) (150) (165) (180) (195) (210) (225) 
complete 484 7. 70 2. 81 1. 92 8. 01 4. 28 1. 47 9. 19 2. 43 
168 0. 26 0. 26 3. 26 2. 19 1. 28 1. 02 0. 42 0. 26 
688 0. 42 0. 26 0. 26 0. 26 0. 29 0. 26 0. 26 0. 26 
672 0. 35 0. 26 0. 26 0. 26 0. 26 0. 26 0. 26 0. 26 
X 2. 18 0. 90 1. 42 2. 68 1. 53 0. 75 2. 53 0. 80 
S.E. 1. 84 0. 64 0. 73 1. 84 0. 95 0. 30 2. 22 0. 54 
posterior 862 0. 48 0. 28 0. 49 0. 52 0. 68 0. 28 0. 32 0. 26 
866 0. 26 0. 26 0. 26 0. 26 0. 26 0. 26 2. 18 1. 36 
658 0. 32 0. 32 0. 26 0. 26 0. 26 0. 30 0. 32 0. 26 
692 0. 26 0. 26 0. 26 0. 28 0. 28 0. 28 0. 32 0. 28 
X 0. 33 0. 28 0. 32 0. 33 0. 37 0. 28 0. 78 0. 54 
S.E. 0. 05 0. 01 0. 06 0. 06 0. 10 0. 01 0. 46 0. 27 
Table A2. (Continued) 
Day -1 
Time (minutes) 
Experimental Heifer 17 18 19 20 21 22 23 24 
group no. (240) (255) (270) (285) (300) (315) (330) (345) 
sham 
anterior 
193 0.32 1.16 0.31 0.45 0.44 0.31 0.44 4.13 
698 0.39 0.25 0.29 1.34 1.31 0.80 0.27 0.26 
858 0.29 0.32 0.26 1.30 1.15 0.92 0.26 0.26 
654 6.63 4.42 2.17 1.02 0.44 0.25 0.25 0.26 
X 1.91 1.54 0.76 1.03 0.84 0.57 0.30 0.38 
S.E. 1.57 0.98 0.47 0.20 0.23 0.17 0.04 0.12 
860 0.25 0.26 0.25 0.25 0.26 0.26 0.26 0.25 
830 0.36 0.43 0.27 0.27 0.34 0.25 5.63 4.08 
696 0.27 0.41 0.26 0.44 0.34 0.40 0.42 1.06 
824 0.27 0.25 0.27 0.44 0.42 0.40 0.38 0.38 
X 0.29 0.34 0.26 0.35 0.34 0.33 1.67 1.44 
S.E. 0.02 0.05 0.01 0.05 0.03 0.04 1.32 0.90 
Table A2. (Continued) 
Day -1 
Time (minutes) 
Experimental Heifer 17 18 19 20 21 22 23 24 
group no. (240) (255) (270) (285) (300) (315) (330) (345) 
complete 484 1. 57 8. 99 2. 90 2. 68 1. 61 1. 88 8. 19 10. 47 
168 0. 26 0. 79 0. 26 0. 26 0. 26 0. 26 2. 23 1. 88 
688 0. 27 1. 84 5. 70 1. 82 0. 26 0. 26 0. 28 0. 30 
672 0. 26 0. 26 0. 26 0. 26 0. 26 0. 30 0. 30 0. 34 
X 0. 59 2. 97 1. 28 1. 00 0. 60 0. 68 2. 75 3. 25 
S.E. 0. 33 2. 03 0. 64 0. 57 0. 34 0. 40 1. 87 2. 44 
posterior 862 0. 26 0. 28 0. 32 0. 42 0. 48 0. 32 0. 30 0. 28 
866 0. 87 0. 46 0. 26 1. 84 2. 01 0. 90 0. 26 0. 75 
658 0. 37 0. 27 0. 32 0. 28 0. 28 0. 26 0. 26 0. 28 
692 0. 26 2. 36 1. 32 0. 59 0. 28 0. 26 0. 26 0. 26 
X 0. 44 0. 84 0. 56 0. 78 0. 42 0. 44 0. 27 0. 39 
S.E. 0. 14 0. 51 0. 25 0. 36 0. 42 0. 16 0. 01 0. 12 
Table A2. (Continued) 
Day -1 
Time (minutes) 
Experimental Heifer 25 26 27 28 29 30 31 32 
group no. (360) (375) (390) (405) (420) (435) (450) (465) 
sham 
anterior 
193 6.25 3.08 0.44 0.40 0.25 0.25 0.25 0.25 
698 0.26 0.98 0.42 0.26 0.27 0.26 0.27 0.25 
858 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
654 0.27 0.25 0.27 0.26 0.25 0.25 0.27 0.25 
X 0.76 0.59 0.34 0.29 0.26 0.25 0.26 0.25 
S.E. 0.50 0.20 0.05 0.04 0.01 0 0.01 0 
860 0.25 0.25 0.25 0.25 0.27 0.28 0.38 0.27 
830 2.27 1.33 1.14 0.59 0.40 0.25 0.27 0.37 
696 3.04 4.59 2.72 1.39 0.46 0.36 0.25 0.25 
824 0.35 0.33 0.32 0.29 0.26 6.40 3.77 2.12 
X 1.48 1.62 1.11 0.63 0.35 1.82 1.17 0.75 
S.E. 0.70 1.02 0.57 0.26 0.05 1.53 0.87 0.46 
Table A 2. (Continued) 
Day -1 
Time (minutes) 
Experimental Heifer 25 26 27 28 29 30 31 32 
group no. (360) (375) (390) (405) (420) (435) (450) (465) 
complete 484 5. 21 6. 40 5. 01 4. 83 1. 73 2. 32 2. 18 2. 26 
168 0. 26 0. 26 0. 26 0. 26 0. 26 0. 28 0. 28 0. 28 
688 0. 32 0. 32 0. 26 0. 26 0. 26 0. 26 0. 28 0. 28 
672 0. 36 0. 26 4. 81 3. 67 3. 02 2. 41 1. 42 0. 82 
X 1. 54 1. 81 2. 58 2. 26 1. 32 1. 32 1. 04 0. 91 
S.E. 1. 22 1. 53 1. 34 1. 17 0. 66 0. 60 0. 46 0. 47 
posterior 862 0. 26 0. 42 0. 26 0. 26 0. 26 0. 26 0. 26 0. 26 
866 3. 82 2. 33 0. 51 0. 26 0. 26 0. 26 0. 26 0. 26 
658 0. 28 0. 42 0. 28 0. 28 0. 26 0. 26 0. 26 0. 28 
692 0. 28 0. 30 0. 30 0. 32 0. 28 0. 26 0. 26 0. 26 
X 1. 45 0. 87 0. 35 0. 28 0. 27 0. 26 0. 26 0. 27 
S.E. 1. 02 0. 49 0. 07 0. 01 0. 01 0 0 0. 01 
Table A3. Effect of Hypothalamic Deafferentation on Peripheral Plasma Luteinizing 
Hormone Concentrations in Prepuberal Heifers, ng/ml. 
Day 0 
Time (minutes) 
Experimental Heifer 12345678 
group no. (0) (15) (30) (45) (60) (75) (90) (105) 
sham 
anterior 
193 0.25 0.44 3.25 5.92 2.05 0.41 0.49 0.25 
698 0.34 0.26 0.46 0.25 0.25 0.27 0.27 2.05 
858 1.58 0.25 0.25 0.32 0.30 0.32 0.30 0.25 
654 0.25 0.25 0.25 0.25 0.25 0.29 4.9 0.25 
X 0.60 0.30 0.30 0.44 0.29 0.32 1.49 0.60 
S.E. 0.32 0.05 0.05 0.16 0.02 0.03 1.14 0.35 
860 0.26 1.84 0.82 0.73 0.26 0.32 0.42 0.40 
830 0.34 0.26 0.46 0.27 0.27 0.27 0.43 0.25 
696 0.42 0.36 0.46 0.27 0.26 0.32 0.25 0.25 
824 0.25 0.22 1.89 0.27 0.27 0.27 4.46 1.65 
X 0.32 0.67 0.91 0.38 0.26 0.30 1.39 0.64 
S.E. 0.04 0.39 0.34 0.12 0 0.01 1.02 0.34 
Table A3. (Continued) 
Day 0 
Time (minutes) 
Experimental Heifer 12345678 
group no. (0) (15) (30) (45) (60) (75) (90) (105) 
complete 
posterior 
484 5.04 5.96 5.30 2.04 1.52 4.40 2.33 1.45 
168 0.26 7.34 3.07 0.25 0.37 0.25 0.61 0.63 
688 0.51 0.33 0.38 0.39 0.40 0.25 0.27 0.71 
672 1.58 0.25 0.25 0.27 0.26 0.25 0.27 0.42 
X 1.85 3.47 1.55 0.74 0.64 1.29 0.87 0.80 
S.E. 1.10 1.86 1.25 0.44 0.30 1.04 0.49 0.22 
862 0.27 0.39 0.23 0.32 0.26 0.25 0.98 0.68 
866 0.25 0.25 0.25 0.25 0.25 0.25 0.92 0.27 
658 0.58 0.65 0.25 0.43 0.29 0.78 0.31 0.30 
692 0.36 3.79 5.90 5.89 3.50 3.41 1.31 0.69 
X 0.36 1.27 1.66 1.72 1.08 1.17 0.88 0.48 
S.E. 0.07 0.84 1.41 1.39 0.81 0.76 0.21 0.12 
Table A3. (Continued) 
Day 0 
Time (minutes) ~ 
Experimental Heifer 9 10 11 12 13 14 15 16 
group no. (120) (135) (150) (165) (180) (195) (210) (225) 
sham 
anterior 
193 0.44 0.46 0.25 0.27 0.25 0.25 0.25 0.25 
698 0.27 1.29 0.27 0.27 0.27 0.25 0.25 0.25 
858 0.44 0.46 0.25 0.27 0.27 0.27 0.32 0.36 
654 0.25 0.25 0.26 0.26 0.25 2.08 0.25 0.25 
X 0.35 0.62 0.26 0.27 0.26 0.36 0.27 0.28 
S.E. 0.05 0.23 0 0 0 0.11 0.02 0.03 
860 0.25 0.25 0.25 0.25 0.25 0.25 0.28 0.44 
830 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.55 
696 0.26 0.42 0.48 0.28 0.27 0.27 0.26 0.25 
824 0.27 1.29 0.27 0.27 0.90 0.27 0.27 0.25 
X 0.26 0.55 0.31 0.26 0.42 0.26 0.26 0.37 
S.E. 0 0.25 0.06 0.01 0.16 0.01 0.01 0.07 
Table A3. (Continued) 
Day 0 
Time (minutes) 
Experimental Heifer 9 10 11 12 13 14 15 16 
group no. (] .20) (135) (150) (165) (180) (195) (210) (225) 
complete 484 1. 04 0. 87 0. 63 0. 38 0. 41 0. 29 0. 40 1. 00 
168 0. 27 0. 25 0. 40 0. 99 0. 72 0. 31 0. 47 0. 48 
688 0. 26 0. 29 0. 39 0. 34 1. 18 0. 45 0. 25 0. 28 
672 0. 25 0. 25 0. 25 0. 44 1. 02 0. 25 0. 25 0. 25 
X 0. 46 0. 42 0. 42 0. 54 0. 83 0. 32 0. 34 0. 50 
S.E. 0. 20 0. 15 0. 08 0. 15 0. 17 0. 04 0. 06 0. 17 
posterior 862 0. 49 1. 12 1. 63 2. 32 0. 84 0. 25 0. 25 0. 25 
866 0. 26 0. 25 0. 25 0. 25 1. 17 1. 62 0. 83 0. 25 
658 0. 28 0. 39 0. 23 0. 27 0. 25 0. 31 0. 26 0. 25 
692 0. 38 0. 55 0. 27 0. 91 0. 42 0. 45 0. 31 0. 52 
X 0. 35 0. 58 0. 60 0. 94 0. 67 0. 66 0. 41 0. 32 
S.E. 0. 40 0. 19 0. 34 0. 49 0. 21 0. 32 0. 14 0. 07 
Table A3. (Continued) 
Day 0 
Time (minutes) 
Experimental Heifer 17 18 19 20 21 22 23 24 
group no. (240) (255) (270) (285) (300) (315) (330) (345) 
sham 193 
698 0.27 0.92 2.44 1.27 0.25 0.28 0.27 0.28 
858 0.38 0.39 0.40 0.27 0.28 0.25 0.25 0.25 
654 0.27 0.27 0.27 0.25 0.25 0.41 0.25 0.27 
X 0.31 0.36 0.37 0.26 0.26 0.31 0.26 0.27 
S.E. 0.04 0.04 0.05 0.01 0.01 0.05 0.01 0.01 
860 1.82 4.01 0.28 0.29 0.32 0.32 0.30 0.27 
830 0.35 0.27 0.27 0.63 0.69 0.25 0.27 0.25 
696 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
824 0.25 0.25 0.48 0.25 0.27 0.27 0.27 0.28 
X 0.42 0.30 0.32 0.36 0.38 0.27 0.27 0.26 
S.E. 0.14 0.04 0.05 0.09 0.10 0.02 0.01 0.08 
Table A3. (Continued) 
Day 0 
Time (minutes) 
Experimental Heifer 17 18 19 20 21 22 23 24 
group no. (240) (255) (270) (285) (300) (315) (330) (345) 
complete 484 
168 0. 87 0. 27 0. 25 -
688 0. 25 0. 33 0. 26 0. 32 0. 39 0. 35 0. 32 0. 39 
672 0. 25 0. 25 0. 34 0. 73 0. 31 0. 27 0. 27 0. 25 
X 0. 46 0. 28 0. 28 0. 52 0. 35 0. 31 0. 30 0. 32 
S.E. 0. 21 0. 02 0. 03 0. 30 0. 06 0. 06 0. 04 0. 10 
posterior 862 0. 54 1. 79 0. 27 0. 35 0. 71 0. 29 0. 37 6. 06 
866 0. 25 0. 25 0. 25 0. 55 0. 25 0. 25 0. 55 0. 27 
658 0. 35 0. 55 0. 66 1. 04 1. 00 1. 21 1. 24 0. 67 
692 0. 27 0. 64 0. 33 0. 45 0. 49 3. 57 0. 32 0. 27 
X 0. 35 0. 81 0. 38 0. 60 0. 61 1. 33 0. 62 1. 82 
S.E. 0. 07 0. 34 0. 10 0. 15 0. 16 0. 78 0. 21 1. 42 
Table A4. Effect of Hypothalamic Deafferentation on Peripheral Plasma Luteinizing 
Hormone Concentrations in Prepuberal Beef Heifers, ng/ml. 
Day 6 
Time (minutes) 
Experimental Heifer 12345678 
group no. (0) (15) (30) (45) (60) (75) (90) (105) 
sham 193 0.69 0.61 0.83 0.35 0.43 0.38 0.25 0.29 
698 0.65 0.82 0.86 0.42 0.25 0.25 0.25 0.31 
858 0.25 0.25 0.26 0.34 0.25 0.25 0.25 0.25 
654 0.25 0.25 0.25 0.34 0.25 0.25 0.43 2.28 
X 
S.E. 
860 0.25 0.73 0.48 0.46 0.52 1.80 1.60 1.00 
830 0.52 0.45 0.42 0.36 0.25 0.36 0.25 0.39 
696 1.38 0.37 0.30 0.25 0.25 0.25 0.25 0.25 
824 0.29 0.25 0.30 0.25 0.84 1.42 0.38 0.25 
X 
S.E. 
Table A4. (Continued) 
Day 6 
Time (minutes) 
Experimental Heifer 1 2 3 4 5 6 7 
(] 
8 
group no. (0) (15) (30) (45) (60) (75) (90) .05) 
complete 484 11 .93 4. 35 13. 49 18. 66 9. 45 6. 45 40. 0 15. 53 
168 0 .26 0. 41 0. 32 0. 41 0. 32 0. 30 0. 27 0. 45 
688 0 .25 0. 25 2. 81 0. 25 0. 25 4. 0 0. 28 0. 25 
672 0 .38 0. 49 0. 34 0. 71 0. 29 0. 23 0. 30 0. 30 
X 
S.E. 
posterior 862 0 .31 0. 25 0. 29 0. 21 0. 47 1. 00 0. 25 0. 35 
866 3 .68 1. 78 4. 52 0. 85 11. 4 34. 53 7. 82 0. 67 
658 4 .99 2. 94 0. 78 0. 39 0. 27 0. 27 0. 32 0. 25 
692 10 .72 1. 63 0. 81 0. 99 1. 13 0. 64 0. 25 0. 26 
X 
S.E. 
Table A4. (Continued) 
Day 6 
Time (minutes) 
Experimental Heifer 9 10 11 12 13 14 15 16 
group no. (120) (135) (150) (165) (180) (195) (210) (225) 
sham 193 0. 31 0. 31 0. 25 0. 28 0. 25 0. 26 0. 22 0. 31 
698 0. 30 0. 40 0. 35 0. 86 1. 62 2. 46 4, .84 5, .72 
858 0. 45 0. 36 0. 25 3. 25 8. 81 1. 89 0. 25 0, .81 
654 5. ,05 3. ,32 2. ,22 0. ,25 0. ,25 0. 25 0. ,25 0. 25 
X 
S.E. 
860 0.82 0.45 0.25 0.25 0.25 0.25 0.36 0.41 
830 0.42 0.26 0.28 0.28 0.25 0.35 0.36 0.50 
696 1.16 2.74 2.93 1.73 0.49 0.56 0.45 0.50 
824 0.34 0.25 0.25 0.25 0.25 0.84 0.25 0.25 
X 
S.E. 
Table A4. (Continued) 
Day 6 
Time (minutes) 
Experimental Heifer 9 10 11 12 13 14 15 16 
group no. (120) (135) (150) (165) (180) (195) (210) (225) 
complete 484 7.19 30.75 17.75 6.87 21.83 25.45 7.37 7.52 
168 0.92 1.82 1.00 0.84 0.25 0.25 0.60 0.32 
688 0.26 0.26 0.34 0.25 0.34 0.34 0.25 0.25 
672 0.41 0.31 0.25 0.25 0.25 0.28 0.53 0.25 
X 
S.E. 
posterior 862 0.61 0.46 0.95 0.25 0.37 0.46 0.68 0.55 
866 0.50 0.29 0.25 0.25 0.25 0.25 0.25 0.25 
658 0.44 0.33 0.25 0.30 0.25 0.40 0.34 0.31 
692 0.56 0.27 0.25 0.25 0.29 1.0 0.25 0.26 
X 
S.E. 
Table A4. (Continued) 
Day 6 
Time (minutes) 
Experimental Heifer 17 18 19 20 21 22 23 24 
group no. (240) (255) (270) (285) (300) (315) (330) (345) 
sham 193 0. 32 0. 28 0. 27 0. 25 0. 25 0. 25 0. 29 0. 32 
698 2. 70 1. 68 0. 52 0. 35 0. 29 0. 26 0. 26 0. 25 
858 1. 39 0. 43 0. 25 0. 25 0. 76 0. 39 0. 30 0. 25 
654 0. 25 0. 25 0. 25 0. 25 0. 34 0. 25 0. 25 0. 25 
X 
S.E. 
anterior 860 0. 39 0. 35 0. 42 0. 39 0. 25 0. 32 0. 26 0. 29 
830 0. 51 0. 25 0. 32 0. 39 0. 25 0. 35 0. 29 0. 26 
696 0. 25 0. 25 0. 42 0. 25 1. 44 1. 38 1. 89 3. 54 
824 0. 53 0. 25 0. 32 0. 39 0. 25 0. 39 0. 34 0. 81 
X 
S.E. 
Table A4. (Continued) 
Day 6 
Time (minutes) 
Experimental Heifer 17 18 19 20 21 22 23 24 
group no. (240) (255) (270) (285) (300) (315) (330) (345) 
complete 484 5. 29 22. 75 18. 04 0. 25 0. 25 12. 82 12. 55 7. 61 
168 0. 35 0. 42 0. 38 0. 27 0. 28 0. 42 0. 39 0. 31 
688 0. 25 1. 84 0. 25 0. 70 0. 34 0. 25 0. 26 0. 26 
672 0. 25 0. 27 0. 79 0. 23 6. 1 0. 72 6. 8 5. 2 
X 
S.E. 
posterior 862 0. 37 3. 98 0. 27 0. 25 1. 01 0. 39 0. 25 0. 25 
866 0. 74 0. 25 0. 29 0. 29 0. 46 0. 28 0. 25 0. 25 
658 0. 25 0. 29 1. 32 0. 25 0. 48 0. 25 0. 25 0. 25 
692 0. 25 0. 34 0. 25 12. 12 1. 84 2. 62 2. 71 3. 51 
X 
S.E. 
Table A4. (Continued) 
Day 6 
Time (minutes) 
Experimental Heifer 25 26 27 28 29 30 31 32 
group no. (360) (375) (390) (405) (420) (435) (450) (465) 
sham 193 0.32 0.25 0.68 0.85 0.27 0.45 2.60 7.0 
698 0.45 0.41 0.38 0.45 0.25 0.25 0.25 0.24 
858 0.34 1.08 4.25 1.25 0.25 0.25 0.25 0.25 
654 0.25 0.36 0.25 0.25 0.25 0.25 0.34 0.28 
X 
S.E. 
860 0.43 0.62 0.41 0.25 2.15 1.02 2.05 0.25 
830 0.62 0.53 0.52 0.41 0.26 0.26 0.26 0.26 
696 1.87 1.27 0.35 0.30 0.26 0.25 0.25 0.25 
824 0.34 0.34 0.27 0.25 0.81 0.56 
X 
S.E. 
Table A4. (Continued) 
Day 6 
Time (minutes) 
Experimental Heifer 25 26 27 28 29 30 31 32 
group no. (360) (375) (390) (405) (420) (435) (450) (465) 
complete 484 5, .73 30, .85 5, .10 4. 17 17, .21 10, .94 6, .17 4. 16 
168 0, .32 0. 30 0. 27 0. 28 0. 29 0. 29 0. 32 0. 42 
688 0, .34 0. 25 0. 25 0, .25 0. 36 0. 32 0. 30 0. 29 
672 2, .55 0. 94 1. 13 0. 85 0. ,54 0. 50 1. 25 0. 25 
X 
S.E. 
posterior 862 0, .58 0. 25 1. 63 2. 59 0. 25 1. 42 0. 97 0. 25 
866 0, .25 0. 25 0. 25 0. 34 0. 25 0. 25 1. 25 0. 36 
658 0. 25 0. ,25 0. ,25 0. ,25 0. ,57 1. ,02 0. ,25 0. ,45 
692 2. ,18 1. ,14 0. ,85 0. ,13 0. ,15 0. ,42 0. ,26 0. ,25 
X 
S.E. 
Table A 5. Luteinizing Hormone Concentrations in Peripheral Plasma of Hypothalamic 
Deafferentiated Prepuberal Heifers After LHRH Infusion 
Day 7 
Heifer Time (minutes) 
group no. 1 2 3 4 5 6 7 8 
sham 193 2 .85 1 .43 1 .01 0 .72 0 .52 0 .49 0 .28 0 .29 
698 0 .61 0 .60 0 .76 0 .39 0 .35 0 .49 0 .26 0 .25 
858 0, .25 0, .36 0 .26 0 .30 0, .27 0, .42 0, .26 0, .29 
654 0, .25 0, .25 0 .25 0 .25 0, .25 0 .25 0, .25 0, .25 
X 0. 99 0, > 66 0, .57 0, .42 0, .35 0, .41 0, .26 0, .27 
S.E. 0, .63 0, .27 0, .19 0, .11 0, .06 0, .06 0, .01 0, .01 
anterior 860 0. 25 0, .73 0, .48 0, .46 0. 52 1, .80 1. 24 1. 11 
830 0. ,25 0. ,70 0. 52 0. 36 0. 38 0. 43 0. 36 0. 26 
696 0. ,97 0. ,71 0. 73 0. 59 0. 46 0. 33 0. 43 0. 30 
824 0. ,25 0. ,25 0. ,68 0. ,25 0. ,35 0. ,25 0. 25 0. ,29 
X 0. ,43 0. ,60 0. ,60 0. ,42 0. ,43 0. ,70 0. 57 0. ,49 
S.E. 0. 18 0. 12 0. 06 0. 07 0. 04 0. ,37 0. ,23 0. ,21 
Table A 5. (Continued) 
Day 7 
Heifer Time (minutes) 
group no. 1 9 10 11 12 13 14 15 16 
complete 484 3 .17 10 .02 17 .06 35 .48 17 .87 28 .86 14 .84 13 .78 
168 0 .29 3 .82 10 .00 10 .93 9 .73 8 .63 7 .30 6 .18 
688 0 .30 3 .24 10 .04 9 .51 9 .15 8 .36 8 .08 5 .81 
672 0, .57 4 .33 9 .27 11 .34 10 .73 14 .45 16 .02 12 .00 
X 1, .08 5 .35 11 .59 16 .82 11 .87 15 .08 11 .58 9 .44 
S.E. 0, .70 1 .57 1 .83 6 .32 2 .03 4 .80 2 .24 2 .02 
posterior 862 0. 25 8 .74 6 .20 12 .27 11 .86 12 .97 8 .87 6 .33 
866 0. ,32 7 .84 6 .02 12 .72 11 .68 12 .79 7 .87 6 .13 
658 0. 47 8 .41 12 .55 12 .33 12 .35 8 .49 11 .29 6 .92 
692 0. 84 5 .37 10 .53 17 .47 17 .93 9 .98 13 .12 9 .26 
X 0. ,47 5 .95 8 .82 13 .70 13 .46 11 .06 10 .29 7 .16 
S.E. 0. 13 1 .54 1 .62 1 .26 1 .50 1 .10 1 .19 0 .72 
Table A 5. (Continued) 
Day 7 
Heifer Time (minutes) 
group no. 9 10 11 12 13 14 15 16 
sham 193 0 .38 2.62 9.07 8.74 19.57 15.76 10.95 8.01 
698 0 .25 9.66 10.73 11.37 17.37 7.70 7.48 13.77 
858 0 .38 4.62 11.37 14.73 15.43 11.36 10.84 8.06 
654 0 .25 6.33 16.51 16.56 17.43 17.76 16.01 14.39 
X 0.32 5.81 11.92 12.85 17.45 13.14 11.32 11.06 
S.E. 0.04 1.49 1.60 1.74 0.85 2.25 1.76 1.75 
anterior 860 0 .25 9.49 22.09 7.69 6.27 6.45 5.85 7.80 
830 0.26 7.42 8.83 12.48 8.86 7.37 6.95 6.02 
696 1.96 7.12 7.35 21.48 9.68 7.39 7.59 6.86 
824 2.64 4.97 8.38 10.99 7.98 7.27 8.03 4.83 
X 1.28 7.25 11.66 13.16 8.20 7.12 7.10 6.38 
S.E. 0.61 0.92 3.49 2.95 0.73 0.22 0.47 0.63 
Table A5. (Continued) 
Day 7 
Experimental Heifer Time (minutes) 
group 
complete 
posterior 
no. 1 2 3 4 5 6 7 8 
484 5.09 2.51 1.65 3.87 6.60 2.52 2.35 4.70 
168 0.25 0.26 0.36 0.34 0.25 0.36 0.32 0.26 
688 0.25 0.28 0.28 0.25 0.25 0.25 0.30 0.25 
672 0.36 0.30 0.37 0.35 0.25 0.43 0.81 0.68 
X 1.49 0.84 0.66 1.20 1.84 0.89 0.94 1.47 
S.E. 1.20 0.56 0.33 0.89 1.59 0.54 0.48 1.08 
862 0.25 0.28 0.29 0.36 0.32 0.67 0.29 0.25 
866 0.46 0.48 0.46 0.33 0.25 0.30 0.26 0.26 
658 0.46 0.48 0.46 0.42 0.48 0.62 0.33 0.66 
692 0.52 1.23 6.64 11.10 9.66 8.24 1.33 1.19 
X 0.42 0.61 1.96 3.05 2.68 2.46 0.55 0.59 
S.E. 0.06 0.21 1.56 2.68 2.33 1.93 0.26 0.22 
Table A6. Luteinizing Hormone Concentrations in Peripheral Plasma of Hypothalamic 
Deafferentiated, Ovariectomized Beef Heifers after Vegetable Oil and 
Saline Infusion, ng/ml. 
Oil + Saline 
Time (hours) ~ 
Experimental Heifer 12345678
group no. (-2) (-1) (0) (1) (2) (3) (4) (5) 
sham 
anterior 
193 5.05 7.25 7.32 8.95 4.00 5.02 5.45 11.29 
698 0.86 14.26 8.36 3.25 18.35 15.26 11.45 8.62 
858 4.00 1.06 0.84 0.59 0.72 3.46 8.00 9.38 
654 2.36 8.48 15.25 11.36 6.42 5.04 11.26 9.32 
X 3,07 7.72 7.94 6.04 7.37 7.20 9.04 9.65 
S.E. 0.92 2.70 2.94 2.48 3.84 2.71 1.43 0.57 
860 5.00 10.24 9.38 14.91 8.23 9.82 12.46 4.87 
830 6.50 6.70 6.21 6.64 7.53 9.70 14.25 16.45 
696 5.24 3.62 1.78 3.54 7.86 2.95 4.30 8.96 
824 6.29 7.06 6.82 5.72 11.23 10.36 13.12 11.16 
X 5.75 6.90 6.04 7.70 8.71 8.20 11.03 10.36 
S.E. 0.37 1.35 1.57 2.48 0.85 1.76 2.27 2.41 
Table A6. (Continued) 
Oil + Saline 
Time (hours) 
Experimental Heifer 1 2 3 4 5 6 7 8 
group no. ( •  -2) ( •  -1) (0) (1) (2) (3) (4) (5) 
complete 484 10. 72 20, .36 14 .50 16 .10 8 .90 4 .85 19 .20 13 .60 
168 6. 36 3, .60 4 .93 4 .72 8 .05 4 .84 3 .98 12 .01 
688 11. 24 12. 40 26 .42 9 .10 6 .73 20 .14 23 .64 9 .54 
X  9 .44 12 .12 15 .28 9 .97 7 .89 9 .94 15 .60 11 .71 
S.E. 1 .54 4 .84 6 .21 3 .31 0 .63 5 .09 5 .95 1 .18 
posterior 862 16. ,13 22. ,12 29 .36 24 .81 11 .49 32 .05 12 .38 11 .12 
866 30. 89 5. ,57 5 .16 8 .19 11 .72 12 .13 4 .00 3 .24 
658 4. 68 1. 57 1 .66 1 .97 1 .08 15 .37 16 .31 21 .33 
692 3. 19 2. 14 1 .00 2 .06 1 .60 0 .98 3 .18 6 .24 
X  13. ,72 7. ,85 9 .29 9 .26 6 .47 15 .13 8 .96 9 .73 
S.E. 6. ,41 4. ,83 6 .75 5 .38 2 .96 6 .42 3 .21 4 .28 
Table A 6. (Continued) 
Oil + Saline 
Time (hours) 
Experimental Heifer 9 10 11 12 13 14 15 16 
group no. (6) (7) (8) (9) (10) (:05) (:10) (;15) 
sham 
anterior 
193 5.59 5.25 9.30 9.76 4.50 4.60 4.32 3.80 
698 5.00 8.32 15.50 8.06 3.26 3.00 2.98 3.40 
858 9.70 12.98 1.60 6.47 10.60 9.46 7.32 6.40 
654 5.29 12.36 6.52 8.34 16.50 17.16 11.36 8.41 
X  6.40 9.27 8.23 8.16 8.72 8.56 6.50 5.50 
S.E. 1.10 1.82 2.90 0.67 3.05 3.18 1.86 1.17 
860 11.14 15.32 6.21 16.10 6.45 6.55 6.46 6.38 
830 7.23 9.84 9.73 12.26 4.28 4.59 5.00 5.40 
696 3.41 4.95 6.01 3.05 8.51 8.00 7.36 6.42 
824 10.64 8.96 7.26 9.48 2.63 3.06 4.21 6.02 
X  8.11 9.77 7.30 10.22 5.46 5.55 5.75 6.05 
S.E. 1.79 2.13 0.85 2.75 1.28 1.08 0.70 0.23 
Table A 6. (Continued) 
Oil + Saline 
Time (hours) 
Experimental Heifer 9 10 11 12 13 14 15 16 
group no. (6) (7) (8) (9) (10) ( :05) (:10) (:15) 
complete 484 18 .70 6. 40 8. 30 . 5, .82 2 .63 2 .50 2 .80 3.00 
168 5 .06 7. 84 7, .00 6, .30 8 .26 7 .06 6 .80 5.30 
688 8 .91 29. 20 15, .74 6, .26 7 .32 7 .64 7 .89 8.01 
X  10 .89 14, .48 10, .34 6 .12 6 .06 5 .73 5 .83 5.45 
S.E. 4 .06 7, .37 2, .72 0, .15 1 .75 1 .62 1 .54 1.46 
posterior 862 29 .90 14. 65 9. 66 11. ,49 24 .18 20 .41 16 .04 15.12 
866 7 .47 14. 94 21. 42 5. ,61 4 .36 4 .30 4 .20 4.02 
658 2 .37 2. 53 1. 47 3. ,21 2 .46 2 .06 1 .89 1.43 
692 3 .36 0. 25 0. 86 4. 50 5 .98 6 .80 7 .20 7.46 
X  10 .77 8. 09 8. 35 6. 20 9 .24 8 .39 7 .42 7.00 
S.E. 6 .46 3. 89 4. 79 1, .82 5 .03 4 .12 3 .18 2.97 
Table A6. (Continued) 
Oil + Saline 
Time (hours) 
Experimental Heifer 17 18 19 20 21 22 23 24 
group no. (:30) (11) (:30) (12) (:30) (13) (:30) (14) 
sham 
anterior 
193 3.86 4.20 3.60 2.86 1.88 2.40 3.20 1.86 
698 3.00 2.86 2.51 3.00 3.86 4.00 5.73 6.50 
858 3.60 3.90 4.06 4.70 8.46 9.30 5.22 7.27 
654 8.90 8.04 5.30 6.42 9.25 8.31 7.27 5.67 
X  4.84 4.75 3.87 4.24 5.86 6.00 5.35 5.33 
S.E. 1.36 1.13 0.57 0.84 1.78 1.66 0.84 1.20 
860 6.36 11.25 15.60 8.36 12.50 6.07 5.56 4.74 
830 7.14 8.43 8.00 8.63 8.71 15.55 8.56 11.51 
696 3.02 7.32 7.18 8.93 10.78 18.36 5.41 3.14 
824 11.20 11.53 8.84 7.55 14.06 6.91 10.74 5.98 
X  6.93 9.63 9.90 8.37 11.51 11.72 7.56 6.34 
S.E. 1.68 1.04 1.92 0.29 1.15 3.08 1.28 1.82 
Table A 6. (Continued) 
Oil + Saline 
Time (hours) 
Experimental Heifer 17 18 19 20 21 22 23 24 
group no. (:30) (11) (:30) (12) (;30) (13) (:30) (14) 
complete 
posterior 
484 3.93 7.69 5.70 7.81 10.70 4.27 11.23 5.40 
168 1.62 3.31 2.15 3.60 1.47 3.10 4.48 4.24 
688 10.16 8.25 7.12 10.18 8.30 7.01 9.09 11.12 
X  5.23 6.41 4.99 7.19 6.82 4.79 8.26 6.92 
S.E. 2.55 1.56 1.47 1.92 2.76 1.58 1.99 2.12 
862 11.26 11.65 14.50 13.67 8.50 9.52 11.51 8.18 
866 3.38 7.49 4.96 3.73 5.87 6.14 6.60 4.18 
658 0.69 0.45 1.24 1.05 2.36 3.00 4.80 1.80 
692 10.12 8.40 3.14 0.56 1.29 0.27 3.90 1.55 
X  6.36 6.99 5.96 4.75 4.50 4.73 6.70 3.92 
S.E. 2.56 2.35 2.94 3.05 1.65 1.99 1.69 1.53 
Table A 6. (Continued) 
Oil + Saline 
Time (hours) 
Experimental Heifer 25 26 27 28 29 30 31 32 
group no. (;30) (15) (:30) (16) (;30) (17) (;30) (18) 
sham 
anterior 
193 1.77 2.30 3.73 4.14 6.23 2.06 2.46 4.40 
698 2.58 2.76 4.82 6.52 8.62 13.61 5.01 8.65 
858 5.30 4.71 2.52 3.37 4.29 2.64 3.86 4.63 
654 5.89 4.71 2.76 2.76 2.21 2.05 4.96 6.33 
X  3.89 3.62 3.46 4.20 5.33 5.09 4.07 6.00 
S.E. 1.01 0.63 0.52 0.82 1.37 2.84 0.60 0.98 
860 3.76 2.55 8.59 4.74 2.68 2.08 1.49 7.96 
830 12.05 8.09 7.41 5.63 4.90 8.49 8.48 6.58 
696 2.77 1.49 1.82 4.40 2.25 1.52 2.94 5.84 
824 4.85 7.43 5.63 4.86 4.29 3.47 3.27 3.49 
X  5.87 4.89 5.86 4.91 3.53 3.89 4.04 5.96 
S.E. 2.11 1.68 1.47 0.26 0.63 1.58 1.52 0.93 
Table A6. (Continued) 
Oil + Saline 
Time (hours) 
Experimental Heifer 25 26 27 28 29 30 31 32 
group no. ( :30) (15) ( :30) (16) ( :  30) (17) ( :30) (18) 
complete 484 5. 70 7 .61 3. 83 4 .17 7. 63 3 .09 7, .00 3 .20 
168 4, 00 2 .86 1. 40 2 .43 3, .10 1 .98 6. 04 8 .49 
688 8. 30 7 .01 4, .17 3 .39 4, .87 7 .69 8. 30 15 .42 
X  6 .00 5 .82 3 .13 3 .33 5  .20 4 .25 7 .11 9 .03 
S.E. 1 .25 1 .49 0 .87 0 .50 1 .31 1 .74 0 .65 3 .58 
posterior 862 16. 00 21 .43 7. 60 4 .36 3. ,27 17 .80 21. ,43 12 .60 
866 4. 28 3 .48 3. ,50 5 .45 3. 18 4 .36 4. ,18 1 .46 
658 2. 21 5 .28 1. 78 1 .92 14. ,50 8 .38 4. ,09 4 .99 
692 1. 84 1 .38 0. 29 1 .46 12. 70 0 .89 1. 32 5 .66 
X  6 .08 7 .89 3 .29 3 .29 8 .41 7 .85 7 .75 6 .17 
S.E. 3 .35 4 .58 1 .58 0 .96 3 .01 3 .65 4, .60 2 .33 
Table A 6. (Continued) 
Oil + Saline 
Time (hours) 
Experimental Heifer 33 34 35 36 37 38 39 40 
group no. (:30) (19) (;30) (20) (;30) (21) (:30) (22) 
sham 
anterior 
193 4.98 2.07 7.40 12.24 8.32 5.30 6.73 13.20 
698 12.68 4.29 4.13 10.05 9.98 2.73 9.37 7.57 
858 7.50 8.71 11.26 7.83 8.75 9.59 3.87 3.54 
654 6.31 4.65 12.42 13.26 16.00 14.98 7.29 8.14 
X  7.87 4.93 8.80 10.85 10.76 8.15 6.82 8.13 
S.E. 1.68 1.38 1.89 1.21 1.78 2.68 1.13 1.98 
860 4.08 5.29 6.30 6.03 12.70 0.89 2.29 4.39 
830 6.32 6.78 13.68 14.39 11.29 8.80 9.49 5.89 
696 1.98 2.18 3.78 5.19 3.39 2.32 3.32 4.78 
824 6.50 7.70 12.41 7.35 8.39 3.26 3.28 7.24 
X  4.72 5.49 9.04 8.24 8.94 3.82 4.59 5.57 
S.E. 1.06 1.21 2.38 2.09 2.06 1.73 1.64 0.63 
Table A 6. (Continued) 
Oil + Saline 
Time (hours) 
Experimental Heifer 33 34 35 36 37 38 39 40 
group no. ( :30) (19) ( ;30) (20) ( :30) (21) (:30) (22) 
complete 484 6.84 3.59 4.72 10.81 7.19 5.07 6.99 3.83 
168 2.43 1.43 1.71 1.09 3.56 2.31 3.04 3.80 
688 6.68 5.00 10.14 8.13 7.60 11.42 16.14 6.00 
X  5.31 3.34 5.52 6.67 6.11 6.26 8.72 4.54 
S.E. 1.44 1.03 2.46 2.89 1.28 2.69 3.87 0.72 
posterior 862 9.36 4.87 3.72 8.50 16.30 11.90 21.34 32.49 
866 1.39 1.99 2.06 3.27 9.60 6.18 5.36 8.72 
658 5.15 4.55 8.48 6.17 5.90 3.83 4.96 8.31 
692 0.49 1.00 1.12 5.60 6.00 4.60 15.43 22.70 
X  4.09 3.10 3.84 5.88 9.45 6.62 11.77 18.05 
S.E. 2.02 0.95 1.63 1.07 2.44 1.82 4.00 5.85 
Table A 6. (Continued) 
Oil + Saline 
~ Time (hours) 
Experimental Heifer 41 42 43 44 45 46 47 48 
group no. (:30) (23) (:30) (24) (;30) (25) (:30) (26) 
sham 
anterior 
193 3.46 4.62 4.50 3.49 5.85 6.94 6.08 7.52 
698 7.91 1.29 1.67 8.61 38.15 18.25 23.51 4.60 
858 2.02 4.69 4.36 9.91 12.19 24.25 13.22 4.81 
654 11.27 24.51 35.10 22.10 14.93 6.61 8.35 3.21 
X  6.16 8.78 11.40 10.95 17.78 14.01 12.79 5.04 
S.E. 2.11 5.30 7.92 3.95 7.05 4.35 3.87 0.90 
860 2.57 9.66 12.35 7.22 21.35 18.28 13.87 14.74 
830 6.03 7.14 10.76 11.36 16.43 11.34 10.54 11.33 
696 4.33 5.72 8.30 4.22 7.59 6.78 6.30 6.55 
824 9.59 8.49 9.62 4.28 7.39 9.60 4.99 6.00 
X  5.63 7.75 10.25 6.77 13.19 11.50 8.92 9.65 
S.E. 1.49 0.85 0.85 1.68 3.44 2.44 2.03 2.07 
Table A6. (Continued) 
Oil + Saline 
Time (hours) 
Experimental Heifer 41 42 43 44 45 46 47 48 
group no. (  1 :30) (23) ( !  :30) (24) ( I  :30) (25) ( i  s30) (26) 
complete 484 7 .46 8 .48 7, .69 6 .86 6. 64 5 .21 6 .63 17 .20 
168 1 .62 3 .29 2, .50 3 .60 1, .94 2 .09 2, .09 1 .78 
688 8 .31 9 .17 10, .15 16 .30 14, .40 7 .39 8, .36 6 .24 
X  5 .79 6 .98 6 .78 8 .92 7 .66 4 .89 5 .66 5 .07 
S.E. 2 .10 1 .85 2 .25 3 .80 3 .63 1 .53 1 .84 1 .66 
posterior 862 14. 83 13 .31 14. ,35 13 .78 11. ,50 12 .28 13. 23 11 .56 
866 3. 29 5 .00 4. ,15 4 .29 4. ,36 11 .10 9. 36 6 .30 
658 4. 00 5 .35 5. ,42 5 .60 17. ,36 14 .26 6. 30 5 .80 
692 11. 40 1 .29 0. 60 3 .18 10. 14 11 .23 18. 40 29 .50 
X  8. ,38 6 .23 6. ,13 6 .71 10. ,84 12 .21 11. 82 13 .29 
S.E. 2. 82 2 .53 2. ,92 2 .40 2. ,66 0 .73 2. 61 5 .55 
Table A 6. (Continued) 
Oil + Saline 
Time (hours) 
Experimental Heifer 49 50 51 52 53 54 55 56 
group no. (:30) (27) (:30) (28) (:30) (29) (:30) (30) 
sham 
anterior 
193 4.70 4.98 2.06 1.32 6.81 6.36 6.81 2.37 
698 5.92 2.36 2.07 1.29 2.40 21.36 4.32 2.50 
858 4.86 3.75 2.79 5.12 4.24 3.91 7.67 3.59 
654 2.27 3.60 5.98 6.74 9.13 4.19 8.23 6.01 
X  4.43 3.67 3.24 3.62 5.64 8.95 6.76 3.61 
S.E. 0.77 0.53 0.93 1:37 1.47 4.17 0.86 0.84 
860 10.39 11.75 14.39 10.36 10.95 7.19 5.82 6.70 
830 12.38 11.49 15.40 8.18 8.63 7.91 5.28 5.31 
696 3.56 3.10 9.62 8.93 7.12 7.81 7.32 3.02 
824 9.68 9.00 8.10 7.50 6.90 12.30 7.30 8.25 
X  9.00 8.84 11.87 8.74 8.40 8.80 6.43 5.82 
S.E. 1.90 2.00 1.78 0.61 0.93 1.17 0.51 1.10 
Table A 6. (Continued) 
Oil + Saline 
Time (hours) 
Experimental Heifer 49 50 51 52 53 54 55 56 
group no. ( :30) (27) ( :30) (28) ( :30) (29) ( :30) (30) 
complete 484 24 .30 5 .11 6 .46 7 .44 7 .84 3 .51 3 .13 11 .52 
168 1 .71 3 .68 7 .49 7 .64 4, .76 17 .23 3 .16 2 .21 
688 9 .36 12 .40 14, .80 10 .32 11, .29 18 .30 21, .16 16 .70 
X  11, .79 7 .06 9, .31 8 .46 7. 96 13 .01 9. 15 10 .14 
S.E. 6. 63 2 .70 2. 36 0 .92 1. 88 4 .76 6. 00 4 .23 
posterior 862 11. 62 14 .35 32. 40 29 .70 11. 39 5 .60 8. ,40 9 .73 
866 5. 26 4 .32 10. 12 11 .48 16. 36 9 .17 8. 30 4 .72 
658 6. ,10 8 .00 4. ,12 3 .80 5. ,14 4 .55 4. 87 3 .21 
692 11. ,30 8 .23 1. ,05 1 .00 0. ,45 0 .69 4. ,21 6 .31 
X  8. ,57 8 .72 11. 92 11 .49 8. 33 5 .00 6. 45 5 .99 
S.E. 1. ,67 2 .07 7. 08 6 .46 3. 49 1 .74 1. 10 1 .39 
Table A7. Luteinizing Hormone Concentrations in Peripheral Plasma of Hypothalamic 
Deafferentiated, Ovariectomized Beef Heifers after Vegetable Oil and 
LHRH Infusion, ng/ml. 
Oil + LHRH 
Time (hours) 
Experimental Heifer 12345678 
group no. (-2) (-1) (0) (1) (2) (3) (4) (5) 
sham 
anterior 
193 4.02 8.16 8.12 8.95 4.21 4.71 5.39 11.28 
698 0.61 35.5 41.8 14.71 31.4 15.76 16.45 8.81 
858 4.98 0.88 0.58 0.25 8.13 8.00 9.35 8.71 
654 14.11 14.93 14.97 12.25 7.75 7.37 13.99 8.23 
X  5.93 14.86 16.36 9.04 12.87 8.96 11.29 9.26 
S.E. 2.88 7.45 8.97 3.31 6.23 2.37 2.45 0.68 
860 7.05 11.10 10.89 13.50 8.23 9.94 11.34 5.87 
830 5.55 6.21 6.70 7.53 6.64 9.80 13.13 15.45 
696 5.24 2.62 2.77 3.45 7.05 3.95 3.33 8.81 
824 6.29 8.08 6.79 5.27 10.73 11.21 13.21 12.61 
X  6.03 7.00 6.78 7.43 8.16 8.72 10.25 10.68 
S.E. 0.40 1.77 1.65 2.18 0.91 1.62 2.34 2.10 
Table A7. (Continued) 
Oil + LHRH 
Time (hours) 
Experimental Heifer 1 2 3 4 5 6 7 8 
group no. (• -2) (• -1) (0) (1) (2) (3) (4) (5) 
complete 484 15, .74 14 .31 15 .45 6 .01 5 .85 21 .24 16 .46 20 .86 
168 8, .93 3, .70 4 .93 4 .27 7 .10 5 .84 4 .59 12 .01 
688 17, .10 12. 73 36 .67 7 .63 9 .09 23 .24 25 .77 9 .45 
672 
X  6, .03 7, .00 6 .78 7 .43 8 .16 8 .72 10 .25 10 .68 
S.E. 0, .40 1, .77 1 .65 2 .18 0 .91 1 .62 2 .34 2 .10 
posterior 862 16. 13 24. ,21 26 .90 21 .06 33 .02 12 .83 32 .05 11 .49 
866 30. 52 6. ,72 5 .61 4 .23 4 .00 12 .13 11 .72 8 .19 
658 2. 28 16. ,13 15 .37 21 .33 1 .80 1 .97 1 . 66 1 .75 
692 3. 18 1. ,18 0 .89 1 .64 0 .71 0 .35 4 .84 0 .50 
X  13. ,92 10. ,24 19 .01 5 .97 7 .34 16 .77 15 .60 14 .10 
S.E. 2. 52 3. ,30 9 .33 0 .97 0 .94 5 .49 6 .12 3 .45 
Table A7. (Continued) 
Oil + LHRH 
Time (hours) 
Experimental Heifer 9 10 11 12 13 14 15 16 
group no. (6) (7) (8) (9) (10) (:05) (:10) (;15) 
sham 
anterior 
193 5.59 5.25 8.14 9.57 4.90 38.53 62.13 76.13 
698 5.28 15.15 28.0 9.06 25.81 79.10 76.41 86.76 
858 9.70 12.47 0.25 6.47 12.30 38.39 32.72 57.69 
654 6.37 12.33 6.77 12.21 19.31 41.23 58.24 43.03 
X  6.74 11.30 10.79 9.07 15.58 49.31 57.37 65.90 
S.E. 1.01 2.11 5.98 1.22 4.50 9.95 9.09 9.07 
860 10.20 14.54 6.12 11.61 6.54 37.57 52.31 44.35 
830 6.62 9.84 9.73 11.76 3.72 7.40 36;52 47.12 
696 2.14 3.59 5.79 4.50 8.15 40.84 51.13 42.86 
824 10.65 8.69 7.62 8.21 1.33 46.51 53.30 56.57 
X  7.40 9.17 7.31 9.02 4.94 33.08 48.31 47.73 
S.E. 1.97 2.25 0.89 1.72 1.51 8.76 3.95 3.07 
Table hi. (Continued) 
Oil + LHRH 
Time (hours) 
Experimental Heifer 9 10 11 12 13 14 15 16 
group no. (6) (7) (8) (9) (10) ( :05) (: 10) (: 15) 
complete 484 7 .40 8. 21 5, .72 2, .61 13 .55 44, .72 104, .29 766 .19 
168 5 .60 4, .84 6, .78 7, .08 6 .03 45, .47 26, .74 62 .85 
688 35 .33 8, .91 15, .74 8, .03 56 .61 88, .53 85. 82 86 .50 
672 
X  16 .11 7, .32 9, .41 5, .91 25 .39 59. 57 72. 28 305 .18 
S.E. 9 .62 1. 25 3, .17 1, .67 15 .75 14. 48 23. ,38 230 .60 
posterior 862 24 .81 9. 62 14. 55 29. 90 12 .11 17. 64 181 .50 236 .36 
866 5 .16 5. ,75 13. 94 21. 77 6 .47 60. 57 64 .12 53 .20 
658 2 .22 2. 30 11. 50 1. ,74 2 .53 35. 83 66 .25 67 .42 
692 0 .57 1. 30 0. 58 1. ,54 0 .66 22 .36 39 .50 76 .67 
X  8 .19 4. 74 10. 14 13. 73 5 .44 34. 10 87 .84 108 .41 
S.E. 5 .62 1. 88 3. 25 7. 18 2 .53 9. 63 31 .80 42 .92 
Table A7. (Continued) 
Oil + LHRH 
Time (hours) 
Experimental Heifer 17 18 19 20 21 22 23 24 
group no. (:30) (11) (:30) (12) (:30) (13) (:30) (14) 
sham 
anterior 
193 58.53 38.44 17.21 16.27 6.66 3.95 3.40 1.77 
698 66.94 90.75 64.15 38.15 28.88 30.15 5.22 5.67 
858 37.73 36.73 24.69 23.06 11.62 11.01 5.73 6.50 
654 54.82 41.61 33.14 34.32 21.22 15.96 10.03 7.27 
X  54.50 51.88 34.79 27.95 17.09 16.26 6.09 5.30 
S.E. 6.14 12.99 10.31 5.04 4.95 5.54 1.40 1.22 
860 38.66 32.20 26.95 21.02 14.74 6.59 5.29 4.80 
830 56.53 55.19 39.09 20.61 16.23 3.38 6.27 6.03 
696 53.65 28.01 16.91 13.65 11.73 5.41 3.19 3.41 
824 89.90 36.82 28.03 10.42 10.74 5.98 5.48 4.73 
X  59.68 38.06 27.75 16.42 13.36 5.34 5.05 4.74 
S.E. 10.81 5.98 4.53 2.62 1.28 0.69 0.66 0.54 
Table A7. (Continued) 
Oil + LHRH 
Time (hours) 
Experimental Heifer 17 18 19 20 21 22 23 24 
group no. (: 30) (11) ( :30) (12) ( ;30) (13) ( :30) (14) 
complete 484 926. 02 243 .9 66 .52 43 .94 16 .53 13 .57 11 .23 5 .40 
168 38. 82 49 .51 34, .70 35 .83 20, .43 15 .74 7, .48 4 .32 
688 141. 59 136 .37 29 .92 20 .99 9, .99 10 .18 8, .30 7 .01 
672 
X  368. 81 143 .26 43, 71 33 .58 15. 65 13 .16 9. 00 5 .57 
S.E. 280. 18 56. 22 11. 48 6 .71 3. 04 1 .61 1. 13 0 .78 
posterior 862 482. 35 49. 82 44. ,93 33 .84 20. 84 15 .04 10. ,07 8 .71 
866 56. 41 52. 33 51. ,20 10 .81 11. ,93 5 .67 5. ,71 4 .18 
658 88. 36 26. 84 12. ,09 3 .10 3. ,56 2 .23 3. ,77 1 .70 
692 63. 20 45. 00 32. ,70 29 .77 11. ,94 5 .15 3. ,68 1 .55 
X  172. 58 43. 49 35. ,23 19 .40 12. ,06 7 o
 
r
o
 
5. 80 4 .04 
S.E. 103. 48 5. 75 8. 61 7 .40 3. 52 2 .77 1. 49 1 .67 
Table A7. (Continued) 
Oil + LHRH 
Time (hours) 
Experimental Heifer 25 26 27 28 29 30 31 32 
group no. (;30) (15) (;30) (16) (:30) (17) (:30) (18) 
sham 
anterior 
193 1.77 2.03 3.37 4.41 6.32 2.60 2.64 4.04 
698 5.3 4.71 2.67 6.52 8.26 13.61 4.69 8.56 
858 2.58 0.71 2.25 3.73 4.21 2.46 3.55 4.36 
654 5.89 2.76 4.28 2.67 2.12 2.50 4.70 6.33 
X  3.88 2.55 3.14 4.33 5.22 5.29 3.89 5.82 
S.E. 1.00 0.83 0.44 0.81 1.32 2.77 0.49 1.04 
860 7.69 1.94 2.08 2.86 4.47 8.95 2.55 3.76 
830 6.65 8.54 8.60 5.01 5.36 7.14 8.90 12.50 
696 2.77 1.94 1.28 4.04 2.00 1.82 2.39 5.08 
824 5.26 6.84 4.69 3.74 3.72 3.94 5.60 7.70 
X  5.59 4.82 4.16 3.91 3.88 5.41 4.86 7.26 
S.E. 1.06 1.70 1.65 0.44 0.71 1.63 1.53 1.92 
Table A7. (Continued) 
Oil + LHRH 
Time (hours) 
Experimental Heifer 25 26 27 28 29 30 31 32 
group no. (:30) (15) (;30) (16) (:30) (17) (:30) (18) 
complete 
posterior 
484 5.70 7.61 3.83 4.17 7.66 3.80 5.99 2.81 
168 3.90 3.00 1.55 2.43 1.43 1.71 1.08 3.65 
688 4.71 3.53 4.86 7.67 8.05 20.33 6.46 5.90 
672 
X  4.77 4.71 3.41 4.75 5.71 8.61 4.51 4.12 
S.E. 0.52 1.45 0.97 1.54 2.14 5.88 1.72 0.92 
862 15.07 20.13 7.60 9.52 22.73 38.94 8.51 11.14 
866 5.37 3.48 3.50 5.45 3.20 5.52 5.16 2.51 
658 2.21 5.24 1.64 1.62 16.58 1.59 4.00 1.97 
692 1.40 1.23 0.67 1.15 1.27 0.76 0.66 1.36 
X  6.01 7.52 3.35 4.44 10.94 11.70 4.58 4.24 
S.E. 3.13 4.28 1.53 1.94 5.19 9.13 1.62 2.31 
Table A7. (Continued) 
Oil + LHRH 
Time (hours) 
Experimental Heifer 33 34 35 36 37 38 39 40 
group no. (:30) (19) (:30) (20) (:30) (21) (;30) (22) 
sham 
anterior 
193 4.89 2.70 7.04 12.45 4.28 5.03 7.63 12.30 
698 15.00 4.65 4.95 10.05 10.18 5.90 8.00 8.61 
858 7.05 8.17 10.04 7.38 8.57 3.59 7.76 3.19 
654 6.13 4.29 13.17 12.26 15.99 6.10 8.32 4.91 
X  8.27 4.95 8.80 10.53 9.75 5.15 7.92 7.25 
S.E. 2.28 1.15 1.79 1.18 2.42 0.57 0.15 2.02 
860 4.47 5.65 9.66 2.75 4.39 2.92 0.91 12.07 
830 11.15 8.65 5.98 5.78 9.84 8.08 11.93 11.82 
696 1.59 2.10 3.67 5.71 3.82 2.92 3.13 4.73 
824 11.93 5.73 3.89 3.26 3.82 7.32 9.85 8.06 
X  7.28 5.53 5.80 4.38 5.47 5.31 6.45 9.17 
S.E. 2.53 1.34 1.38 0.79 1.46 1.39 2.63 1.74 
Table A 7. (Continued) 
Oil + LHRH 
Time (hours) 
Experimental Heifer 33 34 35 36 37 38 39 40 
group no. ( i  :30) (19) ( i  :30) (20) ( i  :30) (21) ( :  30) (22) 
complete 484 5 .75 6 .74 3 .93 7 .69 5 .70 7 .81 10 .70 4 .27 
168 2 .13 2 .93 1 .62 3 .31 2, .15 3 .60 1, .47 3 .10 
688 9 .64 7 .12 15, .01 14 .96 6, .36 8 .25 9, .84 10 .16 
672 
X  5, .84 5 .59 6. 85 8 .65 4. 74 6 .55 7. 33 5 .84 
S.E. 2, .16 1 .33 4, .13 3 .39 1. 30 1 .48 2. 94 2 .18 
posterior 862 17. ,97 22 .51 8. 50 12 .61 16. 90 18 .60 29. 45 13 .63 
866 3. 38 7 .94 4. 96 3 .73 5. 87 6 .14 8. 48 4 .55 
658 3. 46 1 .56 1. 22 3 .07 2. ,27 4 .03 2. 63 1 .51 
692 3. 85 13 .24 11. ,71 0 .69 0. ,45 1 .18 1. 05 34 .19 
X  7. ,16 11 .31 6. ,59 5 .02 6. ,37 7 .49 10. ,40 13 .47 
S.E. 3. 60 4 .43 2. ,26 2 .61 3. ,68 3 .84 6. ,54 7 .37 
Table A7. (Continued) 
Oil + LHRH 
Time (hours) 
Experimental Heifer 41 42 43 44 45 46 47 48 
group no. (:30) (23) (;30) (24) (:30) (25) (:30) (26) 
sham 
anterior 
193 4.36 4.26 4.50 4.24 5.58 7.14 6.80 7.25 
698 38.15 18.25 23.15 23.46 4.60 5.92 4.38 4.05 
858 4.42 5.21 2.97 3.57 4.68 4.81 12.23 24.52 
654 9.31 6.47 5.89 6.30 2.72 3.12 8.53 6.16 
X  14.06 8.55 9.13 9.39 4.39 5.24 7.98 10.49 
S.E. 8.11 3.26 4.71 4.73 0.60 0.85 1.65 4.72 
860 6.30 6.30 11.57 10.93 14.47 13.78 18.82 21.53 
830 15.55 13.66 12.38 12.23 10.54 11.34 14.63 11.35 
696 4.32 7.25 4.72 4.22 5.79 6.87 6.30 6.55 
824 9.56 4.28 7.29 9.55 5.75 6.26 9.86 8.95 
X  8.93 7.86 8.99 9.23 9.13 9.56 12.40 12.10 
S.E. 2.45 2.01 1.80 1.76 2.10 1.80 2.74 3.30 
Table A7. (Continued) 
Oil +\%HRH 
Time (hours) 
Experimental Heifer 41 42 43 44 45 46 47 48 
group no. (;30) (23) (:30) (24) (:30) (25) (;30) (26) 
complete 
posterior 
484 3.85 8.48 11.52 3.13 3.51 7.84 7.44 15.94 
168 1.96 5.73 7.48 1.94 5.93 7.30 2.99 3.13 
688 20.44 18.65 7.38 9.09 7.36 8.46 17.14 15.39 
672 
X  8.75 10.95 8.79 4.72 5.60 7.86 9.19 11.48 
S.E. 5.87 3.92 1.36 2.21 1.12 0.33 4.17 4.18 
862 14.53 11.26 11.65 14.50 13.67 14.35 13.31 13.65 
866 5.15 4.99 4.15 4.19 8.62 6.05 5.71 6.28 
658 3.58 2.03 3.59 3.77 1.97 1.94 2.98 1.60 
692 18.70 18.53 10.12 3.13 0.56 1.29 0.27 22.64 
X  10.49 9.07 7.37 6.39 6.21 5.90 5.56 11.04 
S.E. 3.65 3.70 2.05 2.70 3.04 3.00 2.80 4.59 
Table A7. (Continued) 
Oil + LHRH 
Time (hours) 
Experimental Heifer 49 50 51 52 53 54 55 56 
group no. (j30) (27) (;30) (28) (:30) (29) (:30) (30) 
sham 
anterior 
193 4.72 5.07 1.67 1.29 7.91 7.57 7.93 2.73 
698 1.78 2.34 29.39 29.26 5.42 6.92 6.59 6.00 
858 12.91 9.91 4.36 4.69 2.02 3.54 3.87 9.59 
654 19.43 21.20 31.15 24.15 11.72 8.41 7.92 14.98 
X  9.71 9.63 16.64 14.84 6.76 6.61 6.57 8.32 
S.E. 4.00 4.16 7.89 6.95 2.04 1.07 0.96 2.62 
860 7.22 12.53 6.07 5.28 7.91 10.59 10.63 14.93 
830 10.71 7.14 8.34 7.90 8.63 8.71 15.55 12.39 
696 3.56 3.01 9.26 8.93 7.12 7.18 7.32 3.02 
824 8.18 7.30 11.20 11.53 8.84 7.55 14.06 6.91 
X  7.43 7.49 8.72 8.41 8.13 8.51 11.90 9.31 
S.E. 1.49 1.95 1.06 1.29 0.38 0.76 1.82 2.68 
Table A 7. (Continued) 
Oil + LHRH 
Time (hours) 
Experimental Heifer 49 50 51 52 53 54 55 56 
group no. (! ;30) (27) ( i  :30) (28) (! :30) (29) ( I  :30) (30) 
complete 484 14 .95 6 .62 17, .19 16 .30 22, .52 5 .11 6 .46 6 .65 
168 17 .23 7 .46 7, .64 3 .56 1, .71 1 .87 2 .09 2 .09 
688 14, .31 10 .32 15, .75 14 .03 20, .47 18 .73 19 .75 9 .09 
672 
X  15, .51 8 .13 13, .53 11 .29 14. 90 8 .57 9, .43 5 .94 
S.E. 0, .89 1 .12 2, .79 3 .92 6. 62 5 .16 5, .31 2 .05 
posterior 862 1, .73 59 .44 61. 93 44 .41 13. 24 12 .78 18. 94 16 .32 
866 13. 66 18 .35 5. 60 5 .24 5, 53 4 .43 4. 63 5 .46 
658 2. 34 2 .72 0. ,61 0 .69 16. ,75 16 .94 17. 36 4 .87 
692 15. ,43 4 .60 6. 07 5 .30 0. ,96 0 .95 0, .49 5 .66 
X  10. 79 21 .27 18. ,55 13 .91 9. ,12 8 .77 10. 35 8 .07 
S.E. 2. ,91 13 .18 14. ,51 10 .22 3. ,59 3 .68 4, ,59 2 .75 
Table A8. Luteinizing Hormone Concentrations in Peripheral Plasma of Hypothalamic 
Deafferentiated, Ovariectomized Beef Heifers after Estrogen Replacement 
and Saline Infusion, ng/ml. 
E2 + Saline 
Time (hours) 
Experimental Heifer 12345678 
group no. (-2) (-1) (0) (1) (2) (3) (4) (5) 
sham 193 12.83 6.53 9.38 9.65 3.83 1.37 0.66 1.80 
698 12.13 13.39 8.31 29.68 7.51 2.86 2.38 2.58 
858 17.10 15.76 15.33 13.74 9.49 6.74 2.24 3.29 
654 6.91 6.98 13.06 12.90 5.41 2.09 0.74 1.68 
anterior 
X  12.24 10.66 11.52 16.49 6.56 3.26 1.50 2.33 
S.B. 2.08 2.31 1.62 4.48 1.23 1.19 0.46 0.37 
860 5.93 5.86 6.00 8.47 2.39 1.80 1.15 0.84 
830 8.83 6.68 10.68 8.36 7.20 2.52 3.36 1.18 
696 5.02 4.76 5.94 3.88 0.30 1.99 0.97 1.30 
824 3.97 7.40 5.46 10.33 8.81 3.31 3.06 0.80 
X  5.94 6.18 7.02 7.76 4.68 2.41 2.14 1.03 
S.E. 1.04 0.57 1.23 1.37 1.99 0.33 0.62 0.12 
Table A8. (Continued) 
E2 + Saline 
Time (Hours) 
Experimental Heifer 1 2 3 4 5 6 7 8 
group no. (-2) (-1) (0) (1) (2) (3) (4) (5) 
complete 484 12.77 11.22 11.98 1.40 6.73 12.24 1.11 1.04 
168 23.38 0.45 3.60 2.02 1.03 2.11 2.16 2.13 
688 6.29 5.50 14.28 4.80 9.48 2.62 2.27 1.60 
X  14.15 5.72 9.95 2.74 5.75 5.65 1.84 1.59 
S.E. 4.98 3.11 3.25 1.04 2.48 3.29 0.36 0.31 
posterior 862 13.17 11.27 18.33 8.02 2.40 4.31 2.08 3.57 
866 7.70 10.15 9.78 4.42 2.15 2.03 8.73 1.50 
658 12.77 14.77 2.23 2.46 1.05 0.98 1.89 1.10 
692 2.43 2.68 2.62 3.00 2.19 2.38 2.80 2.34 
X  9.01 9.72 8.24 4.47 1.94 2.42 3.87 2.12 
S.E. 1.02 1.23 3.20 1.04 0.80 0.32 0.60 0.12 
Table A8. (Continued) 
E2 + Saline 
~ Time (hours) 
Experimental Heifer 9 10 11 12 13 14 15 16 
group no. (6) (7) (8) (9) (10) (:05) (:10) (:15) 
sham 
anterior 
193 1.71 1.68 0.97 3.53 4.48 2.53 1.91 1.46 
698 4.43 6.58 2.04 2.32 6.53 4.02 4.61 4.05 
858 2.88 3.56 5.44 2.56 1.28 0.64 8.93 22.72 
654 1.38 6.18 1.12 6.62 1.52 2.62 1.74 13.93 
X  2.60 4.50 2.39 3.75 3.45 2.45 4.29 10.54 
S.E. 0.69 1.15 1.04 0.98 1.25 0.69 1.67 4.86 
860 1.82 2.26 2.46 3.99 0.32 1.69 1.00 1.33 
830 1.34 5.97 3.16 13.20 12.12 0.25 0.25 8.54 
696 0.25 2.67 7.01 1.19 2.55 2.54 3.82 2.32 
824 0.47 1.36 1.23 1.36 7.09 2.41 1.74 3.60 
X  0.97 3.07 3.46 4.93 5.52 1.72 1.07 3.94 
S.E. 0.37 1.00 1.24 2.82 2.61 0.53 0.76 1.59 
Table A 8. (Continued) 
E2 + Saline 
Time (hours) 
Experimental Heifer 9 10 11 12 13 14 15 16 
group no. (6) (7) (8) (9) (10) (:05) (:10) (:15) 
complete 484 1.36 0.25 0.47 2.55 2.46 4.66 3.43 3.07 
168 2.50 2.00 2.10 0.51 2.01 2.39 2.45 2.09 
688 4.34 8.07 8.65 2.31 12.86 10.97 9.31 8.02 
X 2.73 3.44 3.74 1.79 5.77 6.00 5.06 4.39 
S.E. 0.86 2.36 2.49 0.64 3.54 2.56 2.14 1.83 
posterior 862 2.53 1.01 1.38 18.93 13.53 11.63 8.59 5.40 
866 1.90 2.62 1.20 2.35 6.04 4.70 4.00 3.68 
658 2.16 2.42 1.91 2.53 1.63 2.49 1.98 2.71 
692 2.00 4.00 2.34 2.67 2.55 2.27 2.50 1.58 
X 2.14 2.51 1.70 6.62 5.93 5.27 4.27 3.33 
S.E. 0.80 0.60 0.30 0.49 1.06 2.01 1.04 0.89 
Table AS. (Continued) 
E2 + Saline 
Time (hours) 
Experimental Heifer 17 18 19 20 21 22 23 24 
group no. (:30) (11) (:30) (12) (:30) (13) (;30) (14) 
sham 
anterior 
193 0.70 6.17 1.03 0.53 7.48 1.87 10.41 3.35 
698 4.07 1.94 39.57 20.51 7.90 4.60 23.65 195.30 
858 9.73 4.71 19.63 8.64 5.24 1.18 8.30 3.77 
654 2.17 14.05 5.23 2.82 2.11 1.63 17.47 10.50 
X 4.16 6.71 16.36 8.12 5.68 2.32 14.96 53.23 
S.E. 1.97 2.59 8.70 4.46 1.32 0.77 3.49 47.38 
860 18.22 6.70 1.12 37.49 10.30 4.85 18.05 28.28 
830 4.43 0.27 9.29 25.56 11.53 7.25 68.68 49.28 
696 14.25 7.22 3.72 11.07 6.67 93.09 18.39 11.54 
824 10.74 4.93 3.39 0.45 1.12 1.41 1.96 0.52 
X 11.91 4.78 4.38 18.64 7.41 26.65 26.77 22.40 
S.E. 2.92 1.58 1.73 8.12 7.33 22.17 14.48 10.62 
Table A8. (Continued) 
E2 + Saline 
Time (hours) 
Experimental Heifer 17 18 19 20 21 22 23 24 
group no. ( :30) (11) ( :30) (12) ( ;30) (13) ( :30) (14) 
complete 484 1 .83 3 .08 1, .56 2 .91 5, .28 2 .75 4. 82 3 .95 
168 2, .87 3 .22 0. 85 0 .78 1. 49 2 .07 2, .54 2 .14 
688 3, .32 1 .57 24, .58 8 .54 5, .48 17 .90 8. 02 2 .92 
X 2, .67 2 .62 8, .99 4 .07 4, .08 7 .57 5, .12 3 .00 
S.E. 0 .44 0 .52 7, .79 2 .31 1, .29 5 .16 1, .59 0 .52 
posterior 862 0. ,33 15 .33 6. ,78 4 .44 23. ,02 31 .05 38. ,23 96 .08 
866 3, .40 2 .33 1, 42 1 .50 3, 16 3 .30 3. ,78 34 .32 
658 5. ,93 2 .09 2. ,28 2 .09 1. ,84 2 .16 1. ,55 1 .94 
692 2. ,52 2 .67 2. ,69 2 .23 0. ,38 1 .27 2. ,30 11 .27 
X 3, .04 5 .60 3. 29 2 .56 7. 10 9 .44 11. 46 35 .90 
S.E. 0, .36 1 .01 0. 76 0 .21 2. 00 1 .42 3. 01 10 .41 
Table A8. (Continued) 
E2 + Saline 
Time (hours) 
Experimental Heifer 25 26 27 28 29 30 31 32 
group no. (;30) (15) (;30) (16) (:30) (17) (;30) (18) 
sham 
anterior 
193 3. 10 11. 07 3. 01 11. 84 5 .67 26. 51 27. 15 71. 30 
698 171. 60 359. 80 407. 43 227. 47 177 .71 182. 72 128. 56 133. 57 
858 8. 45 5. 32 28. 22 32. 40 110 .01 186. 38 212. 24 283. 99 
654 28. 39 46. 77 154. 06 176. 60 296 .19 370. 02 606. 32 275. 30 
X 52. 88 105. 74 148. 18 112. 07 147 .39 191. 40 243. 56 191. 04 
S.E. 39. 94 85. 18 92. 51 53. 13 60 .92 70. 23 26. 09 52. 74 
860 134. 89 88. 47 128. 75 224. 92 233 .45 275. 30 171. 94 178. 46 
830 107. 55 170. 97 130. 97 107. 55 159 .48 124. 40 110. 42 77. 06 
696 29. 51 79. 78 98. 02 163. 74 200 .01 187. 76 155. 59 146. 29 
824 4. 09 14. 15 13. 03 2. 85 0 .63 0. 72 34. 11 26. 38 
X 69. 01 88. 34 92. 69 124. 76 148 .39 147. 04 118. 01 107. 05 
S.E. 31. 09 32. 15 27. 59 47. 17 51 .52 57. 76 30. 85 34. 21 
Table A 8. (Continued) 
E2 + Saline 
Time (hours) 
Experimental Heifer 25 26 27 28 29 30 31 32 
group no. (:30) (15) (:30) (16) (:30) (17) (:30) (18) 
complete 
posterior 
484 12. 20 12. 00 10. 73 9. 36 14. 65 13. 69 8. 65 15. 80 
168 1. 90 2. 59 1. 62 1. 52 1. 53 1. 23 2. 17 0. 25 
688 22. 92 30. 36 71. 46 49. 67 92. 12 126. 30 118. 89 123. 80 
X 12. 34 14. 98 27. 93 20. 18 36. 10 47. 07 43. 23 46. 61 
S.E. 6. 06 8. 15 21. 92 14. 91 28. 26 39. 77 37. 87 38. 51 
862 117. 42 143. 06 169. 77 202. 48 153. 38 130. 77 125. 18 119. 99 
866 10. 60 11. 08 11. 60 33. 65 51. 10 75. 20 71. 05 65. 00 
658 2. 08 1. 37 1. 64 1. 41 2. 14 2. 29 0. 96 2. 36 
692 2. 29 2. 86 2. 17 1. 51 1. 73 0. 73 0. 77 1. 58 
X 33. 04 39. 74 46. 28 59. 76 52. 08 52. 24 49. 49 47. 23 
S.E. 9. 26 14. 10 18. 20 11. 41 8. 36 2. 60 23. 40 28. 13 
Table A 8. (Continued) 
E2 + Saline 
Time (hours) 
Experimental Heifer 33 34 35 36 37 38 39 40 
group no. (:30) (19) (:30) (20) (:30) (21) (:30) (22) 
sham 
anterior 
193 96. 71 177. 40 131. 30 139. 21 113. 20 116. 35 72. 63 60. 91 
698 70. 71 66. 86 46. 32 30. 49 21. 93 16. 54 15. 29 10. 34 
858 243. 35 223. 09 171. 42 155. 36 139. 13 125. 35 100. 77 53. 22 
654 264. 44 172. 81 170. 39 113. 80 86. 42 52. 34 41. 51 28. 47 
X 168. 80 160. 04 129. 85 109. 71 90. 17 77. 64 57. 56 38. 24 
S.E. 49. 60 33. 07 29. 37 27. 75 25. 16 26. 06 18. 57 11. 59 
860 159. 46 162. 77 71. 33 53. 47 45. 02 31. 45 17. 56 13. 56 
830 43. 82 39. 50 25. 84 19. 46 15. 20 12. 49 10. 10 8. 63 
696 102. 79 81. 38 43. 54 27. 46 14. 22 11. 68 6. 83 4. 80 
824 59. 29 173. 41 53. 11 124. 48 153. 52 132. 00 120. 00 113. 02 
X 91. 33 114. 27 48. 45 56. 22 56. 99 46. 90 38. 62 35. 00 
S.E. 25. 09 32. 30 9. 49 23. 88 32. 96 28. 73 27. 21 26. 07 
Table A8. (Continued) 
E2 + Saline 
Time (hours) 
Experimental Heifer 33 34 35 36 37 38 39 40 
group no. (:30) (19) (;30) (20) (;30) (21) (:30) (22) 
complete 
posterior 
484 27 .27 6. 30 23. 00 42. 35 20. 32 27 .66 34. 12 22. 91 
168 2 .24 0. 69 1. 22 2. 01 1. 28 0 .88 0. 71 1. 49 
688 111 .98 71. 87 66. 59 49. 79 33. 27 22 .43 16. 89 11. 52 
X 47 .16 26. 28 30. 27 31. 38 18. 29 16 .99 17. 24 11. 97 
S.E. 33 .20 22. 84 19. 21 14. 84 9. 29 8 .19 9. 64 6. 18 
862 44 .68 41. 51 25. 82 20. 78 17. 91 15 .62 9. 07 6. 88 
866 70 .00 57. 60 56. 40 44. 03 55. 80 38 .60 30. 05 20. 00 
658 2 .03 2. 19 2. 14 0. 94 1. 39 1 .91 2. 21 2. 32 
692 2 .38 4. 38 2. 66 2. 38 2. 15 2 .24 1. 91 1. 93 
X 29 .77 26. 42 21. 75 17. 03 19. 31 14 .59 10. 81 7. 78 
S.E. 12 .40 20. 48 11. 25 8. 60 9. 20 8 .19 4. 64 2. 31 
Table A 8. (Continued) 
E2 + Saline 
Time Thours) 
Experimental Heifer 41 42 43 44 45 46 47 48 
group no. (:30) (23) (:30) (24) (:30) (25) (:30) (26) 
sham 193 
698 
858 
654 
X 
S.E. 
anterior 860 
830 
696 
824 
X 
S.E. 
42. 25 32.09 21.41 16.21 12.17 11.20 7.74 7.10 
7. 19 6.17 5.41 4.16 5.46 3.32 3.13 4.72 
32. 91 20.02 13.91 11.95 9.37 6.64 23.88 4.06 
18. 02 14.12 35.90 8.46 8.35 7.05 6.45 4.45 
25. 09 18.10 19.16 10.20 8.84 7.05 10.30 5.08 
7. 78 5.46 6.46 2.56 1.38 1.61 4.62 0.68 
13. 24 13.61 7.33 6.87 8.10 16.37 6.52 9.14 
7. 95 6.11 7.18 4.47 3.66 4.49 2.92 2.77 
4. 47 3.25 1.90 3.07 3.40 15.96 3.32 3.88 
67. 72 62.42 43.54 11.29 8.50 7.68 11.45 6.05 
23. 35 21.35 14.98 6.42 5.91 11.12 6.05 5.33 
14. 90 13.86 9.60 1.80 1.38 2.98 1.97 1.45 
Table A8. (Continued) 
E2 + Saline 
Time (hours) 
Experimental Heifer 41 42 43 44 45 46 47 48 
group no. ( ;30) (23) ( :30) (24) ( :30) (25) ( :30) (26) 
complete 484 18, .56 15 .19 21, .88 22 .19 26, .68 19 .25 40, .19 21 .26 
168 2, .43 2 .06 1, .92 2 .20 1, .22 2 .15 1, .53 0 .65 
688 8. 62 6 .99 5, .74 4 . 66 6. 49 4 .88 4. 23 3 .71 
X 9. 87 8 .08 9. ,85 9 .61 11. 46 8 .76 15, .31 8 .54 
S.E. 4, .69 3 .82 6. 11 6 .33 7, .76 5 .30 12. 46 6 .42 
posterior 862 5. 46 5 .46 5. 99 4 .27 3. 28 3 .04 2, .81 3 .91 
866 17, ,40 11 .35 2 .  40 7 .13 4. 90 6 .80 5. 40 5 .00 
658 1. 88 1 .59 0. 68 1 .02 2. 08 0 .71 2. 25 1 .65 
692 1. 98 1 .85 2. 25 2 .67 2. ,55 2 .64 2. 85 2 .23 
X 6. 68 5 .06 4, 33 3 .77 3. 20 3 .29 3. 32 3 .20 
S.E. 3. 23 2 .01 1. 44 1 .37 1. 20 0 .26 0. 38 0 .40 
Table A 8. (Continued) 
E2 + Saline 
Time Thours) 
Experimental Heifer 49 50 51 52 53 54 55 56 
group no. (.30) (27) (;30) (28) (;30) (29) (;30) (30) 
sham 
anterior 
193 4.94 3.50 3.42 2.91 1.73 1.58 1.45 2.11 
698 5.63 4.29 4.79 6.28 6.83 7.14 8.28 8.43 
858 3.16 3.93 3.38 2.99 4.00 2.92 4.30 2.32 
654 3.61 4.38 3.62 4.05 4.15 5.30 3.85 2.87 
X 4.33 4.02 3.91 4.06 41.77 42.35 4.47 3.93 
S.E. 0.57 0.20 0.30 0.78 1.04 1.23 1.41 1.50 
860 10.17 8.61 9.85 8.88 9.53 9.49 8.19 7.52 
830 5.43 3.03 12.47 3.62 9.10 3.99 2.64 3.79 
696 1.82 3.17 0.94 2.12 1.71 2.35 4.65 4.83 
824 6.83 4.93 3.52 5.25 2.19 2.03 1.70 2.21 
X 6.06 4.93 6.70 4.97 5.63 4.47 4.34 4.58 
S.E. 1.73 1.30 2.68 1.45 2.13 1.42 1.44 1.11 
Table A 8. (Continued) 
E2 + Saline 
Time (hours) 
Experimental Heifer 49 50 51 52 53 54 55 ,56^ 
group no. ( :30) (27) ( :30) (28) ( :30) (29) (:30) (30) 
complete 484 32.40 15.22 13.24 12.71 18.81 12.55 17.76 9.07 
168 2.35 2.70 2.61 2.20 2.66 2.75 2.73 2.63 
688 2.98 2.57 2.81 3.13 12.58 10.40 2.97 9.11 
X 12.57 6.49 6.22 6.01 11.35 8.56 7.82 6.93 
S.E. 9.91 3.86 3.51 3.35 4.70 2.97 4.97 2.15 
posterior 862 2.47 3.01 2.60 2.30 3.42 3.06 2.00 1.98 
866 3.60 3.80 7.70 5.10 4.95 6.36 6.14 5.59 
658 2.36 1.56 2.45 1.07 2.31 2.10 11.16 2.61 
692 2.28 2.39 2.23 2.57 2.96 2.57 2.38 6.29 
X 2.67 2.69 3.74 2.76 3.41 3.52 5.42 4.11 
S.E. 0.32 0.28 0.70 0.26 0.26 0.24 0.98 1.01 
Table A 9. Luteinizing Hormone Concentrations in Peripheral Plasma of Hypothalamic 
Deafferentiated, Ovariectomized Beef Heifers after Estrogen Replacement 
and LHRH Infusion, ng/ml. 
E2 + LHRH 
Time (hours) 
Experimental Heifer 12345678 
group no. (-2) (-1) (0) (1) (2) (3) (4) (5) 
sham 
anterior 
193 6.56 36.03 18.65 8.12 2.85 0.80 2.95 1.85 
698 0.93 3.17 2.66 4.21 5.87 1.87 6.88 2.28 
858 21.40 8.13 7.72 12.23 5.12 7.75 14.71 12.73 
654 6.91 3.02 10.41 24.44 5.43 3.68 4.36 5.41 
X 8.95 12.58 9.86 12.25 4.81 3.52 7.22 5.56 
S.E. 4.37 7.90 3.34 4.38 0.67 1.57 2.62 2.51 
860 9.07 10.24 7.63 5.24 5.57 2.35 1.42 2.75 
830 7.59 4.91 3.42 3.00 5.21 6.18 13.11 3.23 
696 0.85 2.27 1.16 1.25 14.15 2.87 1.60 1.29 
824 0.80 0.83 2.02 3.23 0.95 0.49 2.03 1.64 
X 4.57 4.56 3.55 3.18 6.47 2.97 4.54 2.22 
S.E. 2.19 2.07 1.43 0.81 2.76 1.18 2.85 0.45 
Table A9. (Continued) 
E2 + LHRH 
Time (hours) 
Experimental Heifer 1 2 3 4 5 6 7 8 
group no. (-2) (-1) (0) (1) (2) (3) (4) (5) 
complete 484 1.56 6.30 3.50 18.04 2.86 2.20 0.56 8.97 
168 0.40 0.25 0.25 0.61 0.37 0.25 0.25 0.69 
688 2.12 0.94 5.04 4.25 7.03 4.88 0.59 0.25 
X 1.36 2.49 2.93 7.63 3.42 2.44 0.46 3.30 
S.E. 0.50 1.91 1.41 5.30 1.94 1.34 0.10 2.83 
posterior 862 7.97 4.52 4.25 12.02 1.97 4.91 3.33 3.15 
866 1.25 1.34 0.78 1.38 1.68 3.83 0.59 1.83 
658 0.27 0.65 0.23 0.54 0.25 0.41 0.31 0.25 
692 0.49 0.25 0.25 0.25 0.57 0.54 0.25 1.33 
X 2.50 1.69 1.37 3.54 1.11 2.42 1.12 1.64 
S.E. 1.83 0.96 0.97 2.83 0.41 1.14 0.74 0.60 
Table A9. (Continued) 
E2 + LHRH 
Time (hours) 
Experimental Heifer 9 10 11 12 13 14 15 16 
group no. (6) (7) (8) (9) (10) (:05) (:10) (il5) 
sham 193 1.41 3.14 4.60 1.66 . 0.42 46.25 54.27 52.46 
1.37 4.12 89.07 117.34 121.37 
9.67 3.16 79.04 103.30 79.17 
2.75 2.75 143.17 199.29 223.70 
3.86 
1.96 
anterior 860 1.60 2.46 3.57 6.36 
7.34 
0.38 
1.66 
3.94 
1.71 
698 1.23 2.39 0.31 
858 13.31 8.44 12.99 
654 1.68 16.83 25.53 
X 4.04 7.70 10.85 
S.E. 2.96 3.32 5.55 
830 2.95 5.28 6.16 
696 1.47 1.28 0.86 
824 1.46 1.12 0.93 
X 1.87 2.53 2.88 
S.E. 0.36 0.96 1.26 
2. 61 89. 38 118. 54 119.18 
0. 78 20. 13 30. 11 37.62 
21. 21 72. 16 62. 40 59.13 
32. 00 87. 07 81. 13 81.91 
1. 89 55. 54 57. 38 61.83 
1. 24 47. 14 68. 23 67.65 
14. 08 65. 47 67. 28 67.63 
7. 55 8. 87 5. 11 5.08 
Table A9. (Continued) 
E2 + LHRH 
Time (hours) 
Experimental Heifer 9 10 11 12 13 14 15 16 
group no. (6) (7) (8) (9) (10) ( :05) ( :10) ( ;15) 
complete 484 0 .90 5. 18 14, .40 34, .28 62 .44 248. 31 166, .57 381, .46 
168 0 .60 0, .40 0, .25 0, .25 0 .25 8. 45 14. 84 39. 13 
688 0 .59 0. 25 2, .98 0, .25 2 .06 84. 56 101. 41 106, .02 
X 0 .69 1 .94 5 .87 11 .59 21 .58 113 .77 94 .27 175 .53 
S.E. 0 .10 1, .61 4 .33 11 .34 20 .43 70, .76 43, .94 104, .75 
posterior 862 23 .56 7. ,58 11. ,18 41. 92 75 .34 41. ,92 75. ,34 132. ,34 
866 2 .15 2. ,01 2. ,04 1. 42 1 .57 16. ,37 11. ,89 28. ,55 
658 0 .25 0. 25 0. 46 0. ,55 0 .25 5. ,34 11. 86 21. ,95 
692 2 .56 3. 23 0. ,39 0. ,49 4 .98 1. 63 7. 41 7. ,26 
X 7 .13 3. 27 3. 52 11. 09 20 .53 16. 31 26. 62 47. 52 
S.E. 5 .49 1. ,56 2. 58 10. 27 18 .29 9. ,09 16. ,27 28. 61 
Table A9. (Continued) 
E2 + LHRH 
Time (hours) 
Experimental Heifer 17 18 19 20 21 22 23 24 
group no. (:30) (11) (;30) (12) (;30) (13) (:30) (14) 
sham 
anterior 
193 81. 06 173. 06 165. 32 146. 04 110. 08 63. 30 23. 97 11. 21 
698 133. 02 301. 39 244. 30 235. 24 165. 32 105. 20 80. 06 39. 27 
858 113. 44 163. 42 175. 00 81. 84 87. 15 45. 53 25. 47 13. 77 
654 310. 00 201. 73 192. 55 203. 48 147. 77 176. 68 115. 17 44. 56 
X 159. 38 209. 90 194. 29 166. 65 127. 58 97. 68 61. 16 27. 20 
S.E. 51. 33 31. 56 17. 60 33. 76 17. 73 29. 15 22. 23 8. 57 
860 75. 20 172. 71 161. 70 145. 80 98. 54 98. 81 54. 52 20. 95 
830 86. 95 114. 09 159. 18 103. 07 134. 54 71. 92 49. 69 33.26 
696 88. 43 109. 62 125. 18 192. 53 79. 07 58. 16 18. 95 13. 56 
824 88. 43 143. 64 167. 40 129. 91 59. 46 62. 15 61. 40 12. 05 
X 84. 76 135. 01 153. 37 142. 83 92. 89 72. 56 46. 14 19. 96 
S.E. 3. 20 14. 66 9. 55 18. 76 16. 01 9. 16 9. 37 4. 84 
Table A 9. (Continued) 
E2 + LHRH 
Time (hours) 
Experimental Heifer 17 18 19 20 21 22 23 24 
group no. (:30) (11) (:30) (12) (:30) (13) (;30) (14) 
complete 
posterior 
484 126. 56 150. 55 181. 80 80. 33 39. 77 15. 69 8. 37 5. 10 
168 93. 50 231. 47 226. 35 160. 49 133. 70 95. 27 54. 13 68. 13 
688 132. 01 207. 29 119. 31 110. 99 98. 92 45. 10 22. 51 6. 41 
X 117. 36 196. 44 175. 82 117. 27 92. 79 52. 02 28. 33 26. 54 
S.E. 12. 03 23. 98 31. 04 23. 35 29. 00 23. 23 13. 52 20. 79 
862 96. 97 106. 46 158. 03 315. 03 191. 41 131. 35 114. 54 69. 33 
866 43. 68 100. 57 119. 22 111. 71 52. 17 17. 72 10. 00 5. 67 
658 90. 51 283. 04 124. 08 101. 36 97. 43 61. 77 22. 75 9. 18 
692 10. 48 34. 39 182. 89 183. 61 402. 71 182. 71 107. 27 44. 09 
X 60. 41 131. 11 146. 05 177. 93 185. 93 98. 38 63. 64 32. 07 
S.E. 20. 44 53. 21 15. 00 49. 22 77. 86 36. 56 27. 45 15. 15 
Table A9. (Continued) 
E2 + LHRH 
Time (hours) 
Experimental Heifer 25 26 27 28 29 30 31 32 
group no. (:30) (15) (:30) (16) (:30) (17) (;30) (18) 
sham 
anterior 
193 6.81 5.14 6.20 0.83 1.09 1.08 1.71 0.66 
698 22.52 14.25 17.34 5.74 2.92 0.85 1.09 1.57 
858 12.87 11.36 5.36 3.98 3.20 2.63 2.92 2.40 
654 60.11 37.97 14.70 30.79 12.90 5.49 10.34 2.78 
X 25.57 17.18 10.90 10.34 5.02 2.51 4.01 1.85 
S.E. 11.95 7.18 3.00 6.89 2.66 1.07 2.14 0.47 
860 12.06 6.29 7.70 3.09 0.55 1.38 1.50 1.49 
830 17.96 15.22 15.47 5.29 4.96 4.57 3.23 6.17 
696 6.02 4.16 7.80 4.39 2.42 1.34 0.25 15.27 
824 4.93 2.68 5.05 0.66 0.87 1.18 0.81 0.96 
X 10.24 7.08 9.00 3.35 2.20 2.11 1.44 5.97 
S.E. 3.01 2.81 2.24 1.00 1.00 0.81 0.64 3.31 
Table A9. (Continued) 
E2 + LHRH 
Time (hours) 
Experimental Heifer 25 26 27 28 29 30 31 32 
group no. ( :30) (15) ( :30) (16) ( o 
C
O
 (17) ( w o
 
(18) 
complete 484 3, .64 2 .73 2, .46 2 .43 1. 35 1 .33 0. 75 0 .58 
168 8. 54 5 .37 5, .21 1 .83 0, .72 0 .79 0, .32 0 .25 
688 4. ,54 2 .71 3, .18 1 .50 1. 55 1 .55 1, .16 0 .97 
X 5 .57 3 .60 3 .61 1 .92 1 .20 1 .22 0. 74 0 .60 
S.E. 1 .50 0 .88 0 .82 0 .27 0 .25 0 .22 0, .24 0 .20 
posterior 862 24. ,09 14 .35 8. 44 8 .16 3. 02 3 .01 2, .34 2 .42 
866 3. ,73 3 .68 3. 14 2 .39 2. ,17 2 .27 2. 02 2 .30 
658 4. 00 3 .59 2. ,12 0 .81 0. 62 0 .45 0. ,48 1 .21 
692 13. 61 7 .26 3. ,41 3 .86 1. 33 0 .77 0. ,58 2 .30 
X 11. 36 7 .22 4. 27 3 .80 1. 78 1 .62 1. 79 1 .63 
S.E. 4. 82 2 .52 1. 41 1 .57 0. 51 0 .60 0, .48 0 .28 
Table A 9. (Continued) 
E2 + LHRH 
Time (hours) 
Experimental Heifer 33 34 35 36 37 38 39 40 
group no. (;30) (19) (:30) (20) (;30) (21) (:30) (22) 
sham 
anterior 
193 1.51 1.47 1.37 1.14 0.81 1.32 2.09 0.76 
698 0.89 2.03 1.77 0.94 1.00 0.58 0.87 0.65 
858 2.22 1.18 1.77 1.55 0.98 0.80 2.08 4.79 
654 8.77 3.80 15.74 9.91 6.40 12.13 7.89 14.73 
X 3.34 2.12 5.16 3.38 2.34 3.70 3.23 5.23 
S.E. 1.82 0.58 3.52 2.17 1.42 2.81 1.57 3.30 
860 0.43 3.07 4.05 1.20 5.00 2.54 1.60 2.55 
830 1.61 0.84 2.22 2.90 3.45 2.42 2.18 3.03 
696 1.64 1.09 1.93 1.73 1.77 0.30 0.70 1.90 
824 0.25 1.43 0.48 1.60 1.18 0.25 2.00 1.27 
X 0.98 1.61 2.17 1.86 2.85 1.38 1.62 2.19 
S.E. 0.37 0.50 0.73 0.36 0.86 0.63 0.33 0.38 
Table A9. (Continued) 
E2 + LHRH 
Time (hours) 
Experimental Heifer 33 34 35 36 37 38 39 40 
group no. ( :30) (19) ( u> o
 
(20) ( :30) (21) ( :30) (22) 
complete 484 0, .67 0 .30 3, .75 0 .98 0, .25 0 .35 0, .25 0 .38 
168 1, .47 0 .77 0, .26 0 .39 0, .25 0 .37 0, .52 0 .25 
688 15, .18 1 .59 2. 29 2 .46 1. 41 1 .20 1. 23 3 .03 
X 5 .77 0 .88 2 .10 1 .27 0 .63 0 .64 0, . 66 1 .22 
S.E. 4 .70 0 .37 1 .01 0 .61 0 .38 0 .28 0 .29 0 .90 
posterior 862 2. ,09 1 .65 2. ,89 2 .03 2. 39 2 .04 2. ,94 1 .46 
866 13. ,02 2 .09 3. ,40 3 .30 2. ,99 4 .88 3. ,45 4 .63 
658 0. ,76 0 .51 0. ,25 0 .29 0. ,25 0 .34 0. ,25 0 .44 
692 0. ,25 0 .25 0. 27 0 .25 1. ,64 0 .33 1. ,91 0 .35 
X 1. ,36 2 .06 4. 03 1 .13 1. 70 1 .47 1. 57 1 .90 
S.E. 3, 02 0 .44 0. ,83 0 .73 0. ,66 1 .07 0. ,71 1 .00 
Table A9. (Continued) 
E2 + LHRH 
Time (hours) 
Experimental Heifer 41 42 43 44 45 46 47 48 
group no. ( 
o
 
m
 (23) ( :30) (24) ( :30) (25) ( w o
 
(26) 
sham 193 0 .61 2 .40 1, .40 5 .87 5 .29 0 .33 0 .49 1 .31 
698 2 .21 3 .37 3, .15 2 .73 3, .99 3 .60 2. 56 2 .87 
858 2, .36 2 .20 3, .38 5 .64 6. 17 1 .97 1, .29 4 .38 
654 5, .03 10 .80 3, .69 2 .54 5, .64 11 .89 21. 18 16 .35 
X 2, .55 4 .69 2. 90 4 .20 5. 27 4 .40 6. 38 6 .22 
S.E. 0, .91 2 .05 0. 51 0 .90 0. 46 2 .56 4. 95 3 .43 
anterior 860 5. 06 1 .89 2. ,67 2 .81 1. ,60 10 .09 7. 72 3 .38 
830 1. ,71 4 .12 3. ,94 1 .74 4, 93 2 .03 1. 81 2 .49 
696 3. ,12 0 .26 1. ,79 2 .39 7. ,12 5 .23 2. 03 9 .40 
824 1. ,07 1 .61 4. 07 3 .53 2. ,24 0 .51 2. 48 3 .39 
X 2. 74 I .97 3. 12 2 .61 3. 98 4 .46 3. 51 4 .67 
S.E. 0. 88 0 .80 0. 54 0 .38 1. 27 2 .11 1. 41 1 .59 
Table A9. (Continued) 
E2 + LHRH 
Time (hours) 
Experimental Heifer 41 42 43 44 45 46 47 48 
group no. (:30) (23) ( :30) (24) ( :30) (25) ( :30) (26) 
complete 484 0.71 0.79 0.32 0.63 0.44 0.65 0.51 0.81 
168 3.12 0.25 1.48 0.57 0.41 0.29 0.26 0.25 
688 1.71 1.19 1.44 2.15 4.93 1.29 1.73 1.84 
X 1.84 0.74 1.08 1.11 1.92 0.74 0.83 0.96 
S.E. 0.70 0.27 0.38 0.51 1.49 0.29 0.45 0.46 
posterior 862 2.23 3.02 1.85 1.73 1.76 1.87 1.61 1.71 
866 1.55 3.58 3.47 3.16 3.33 3.36 2.95 3.59 
658 0.25 0.25 0.29 0.48 0.28 1.07 0.34 0.25 
692 0.25 0.35 0.54 2.20 0.25 2.86 4.79 0.98 
X 2.13 1.72 1.07 1.80 1.53 1.89 1.40 2.29 
CO
 
a
 
0.49 0.87 0.72 0.55 0.73 0.51 0.95 0.72 
Table A9. (Continued) 
E2 + LHRH 
Time (hours) 
Experimental Heifer 49 50 51 52 53 54 55 56 
group no. (i30) (27) (:30) (28) (:30) (29) (;30) (30) 
sham 
anterior 
193 0.25 0.90 1.07 5.58 0.82 1.21 1.37 1.57 
698 3.05 1.61 0.82 2.44 0.54 0.33 0.83 2.48 
858 2.65 2.12 1.87 2.73 9.38 1.59 1.01 0.47 
654 8.68 5.28 10.00 2.08 0.34 0.34 4.87 1.43 
X 3.65 2.47 3.44 3.20 2.77 0.86 2.02 1.48 
S.E. 1.78 0.96 2.20 0.80 2.20 0.31 0.95 0.41 
860 4.49 5.12 4.01 3.13 3.50 3.72 7.44 6.80 
830 2.67 1.13 1.40 3.78 2.44 2.42 0.49 0.93 
696 1.53 14.16 3.46 2.80 5.04 1.61 0.96 0.56 
824 5.41 7.88 5.76 2.86 2.55 4.84 5.87 2.35 
X 3.53 7.07 3.66 3.14 3.38 3.15 3.69 2.66 
S.E. 0.87 2.73 0.89 0.22 0.60 0.71 1.74 1.43 
Table A9. (Continued) 
Eg + LHRH 
Time (hours) 
Experimental Heifer 49 50 51 52 53 54 55 56 
group no. ( :30) (27) ( :30) (28) ( :30) (29) ( :30) (30) 
complete 484 0, .83 1 .17 0, .27 0 .36 0, .35 2 .54 0, .37 0 .95 
168 0 .25 0 .25 0, .95 0 .25 0. 53 0 .64 0, .25 0 .25 
688 1, .08 1 .35 1, .69 1 .05 1, .37 1 .47 1, .51 1 .29 
X 0, .72 0 .92 0, .97 0 .55 0. 75 1 .48 0, .71 0 .83 
S.E. 0, .24 0 .34 0, .41 0 .25 0, .31 0 .60 0, .40 0 .30 
posterior 862 0. ,87 2 .34 1. 78 1 .02 1. 01 1 .18 2, .47 3 .45 
866 17. ,61 3 .25 2. 87 2 .36 2. 76 2 .93 2. 39 2 .06 
658 0. ,43 7 .54 0. 25 0 .25 0, .25 0 .46 0, .28 0 .61 
692 0. 72 0 .39 0. ,39 0 .32 0. 25 0 .26 0. ,36 0 .25 
X • 2. 42 1 .63 4. ,91 3 .38 1. 34 0 .99 1. ,07 1 .59 
S.E. 0. ,95 0 .71 4. ,23 1 .50 0. ,62 0 .48 0. ,69 0 .73 
